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WHC-SD-WM-DP-054 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD:	 DATE START:

LA-503-156	 Decembar 6, 1993
PREPARED BY:	 DATE COMPLETE:

L. L. Fritts	 December 8, 1993

UNITS:	 uCl/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD % %REC DET LIM % CT ER

STD 63643 G754 Am-241 3.29E+1 122.8 1.71E-3 20.4

BLANK G746 Am-241 <3.40E-5 3.4 3.40E-5 71.0

A-8 G747 Am-241 <3.40E-5 2.7 3.40E-5 58.6

B-8 G748 Am-241 1.18E-4 0.9 3.40E-5 54.2

C-8 G749 Am-241 1.94E-4 0.4 3.40E-5 80.2

D-8 G750 Am-241 <3.40E-5 7.4 3.40E-5 41.2

NARRATIVE:	 O NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

Rerun G748 and G749--Low tracer recoveries have resulted in actual values.
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

 (D-0)	 LIQUIDS	 STANDARD

Setie9 ?ftp 	 ii	 pike (Tracer) Book Number 	 78843

G745-5582	 Activity of Am243 Tracer in dpm/mL	 (SPKA)	 7537

BstcltiA	 ike (Tracer) Volume in ml. 	 (SPKV)	 0.1

2264	 olume of Sample in lot, 	 (SS)	 1

R@YUR P79. 	( Dilution Factor	 (DF)	 101

0	 Digest Dilution Factor	 (DDF)	 1

11t141W.t	 '. Am-241 Area Peak Height from AEA	 C2_ 	 47

VANSANT	 Am-243 A rea Peak Height from AEA	 (C2 43)	 49

_...........Aefe._....,,,,.'i	 otal AT Count	 (A10T)	 654

12 106/93	 4T Count Time in Minutes	 (MIN CTd)	 30

Background in CPM	 (B6G)	 6

Am-241 µCi/L = ((C241 ' SPKA' SPAY' DF • DDF' (l000mL/L)) / (( ( 243 ' SS' (2220000dpm/ml.))

µCi/mL = pCi/L / (1000mL/L)

Tracer 7 Rec = ((ATOT / MIN CTd — BKG) ' 2 • (C243 / (C241 + C243)) / (SPK.4 ' SPKV)) ' 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C2 43)) - 100

BESTAVAILABLE COPY

114m-241 pCi/L	 =	 3.29E+01

4m-241 Ci/mL	 =	 3.29E-02

tative counting error

n-243 Tracer Rrrocery	=	 2.1%

Data Entry by:	 e	 Date:	 08-Dec-93

Approved by:	 Date: l^frcn b. ?, IG53
Form 3 Rev. 1 .	 .-.	 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

s3 
	

MC-SD-AIM-DP-054 REV 0

It
Sepal No Sample Po-1 Da,e Time I...ed P'..",

Dele^m^ov Ale lnod 51oo." Res. ^ Unn y Cnarge Code Pem"y

„Ci,	 'i 'Jr- -,1 0
S, l e 5, ^^ e.11,11 ID.

T1	 , t
I, T,'

884 
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< 3. 1/v Y W- 	 /17
/17

OUT FOR RERUN
aiyy^ M2 Anal,, .3 Analyyl. 1 Anelyyl	 5

vti
Hry Hry

z-x-93
Hry Hiy Hry

Dale T—e Compered Lab u

1a .dd .6 le W 631

AM-241: LA-503-156 (D-0) 	 LIQUIDS BLANK

Sepal iM110 1 3pike (Tracer) Book Number 78 1343

G746-5682 4etivity of Am243 Tracer in dpm/nrL 	 (SPIC4) 7537

ike (Tracer) Volume in ml.	 (SPKV) 0.1

2264 Voluriu of Sample in mL	 (SS) 0.5

DUutionUution Factor	 (DF) 1

0 Di,cSt Dilution Factor	 (DDF) 1

Anal :StP 4m-241 Area Peak Height from AEA	 (0341) 2

VANSANT Nn-243 Area Peak Ileil lit from 1F.A	 (C243) 210

Qa18!	 _'........................ otal 4T Count	 (ATOT) 422

12/06/93 4T GJUnt Time in 9finutee 	 (MLN Cfd) 30

ackground in CP%f	 (BKG) 1

Am-241 pCi/L = ((C241 ' SPKA' SPKV' DF' DDF' (I000mL/L)) / ((MU ' SS' (2220000dpm/mL)1

pCi/mL = pCi/L / (1000mL/L)
Tracer % Rec = ((ATOT / MLN CDd - BKG) ' 2 ' (C243 / (C241 + C243)) / (SPKA ' SPKV)) ' 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243))' 100

NOTE: Repo rted result is a LESS THAN value using BEST AVAILABL:_ COPY
5% of the Am-243 peak as the Am-241 peak.	 e

4m-241 pCi/L	 =	 < 3.40E-02

4rn-24 1 Ci/mL	 =	 < 3.40E-05

lative counting error	 =	 71.0%

4rn-243 Tracer Recovery	 =	 3.4%

Data Entry by:	 Date:	 03 -Dec- 33

Approved by,	 Dater	 cnlav â ISR3

Form 3 Rev. 1. 2 	Page 1 of 1
L+j* L
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN

9	 y^ ,
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AM-241: LA-503-156 (D-0)	 LIQUIDS SAMPL^

Seis^iht4.	 ! pike (Tracer) Book Number 78843

G747-5782 4ctivity of Anv43 Tracer in dpm/mL	 (SPKA) 7537

ga1r.1D 3pike (Tracer) volume in nil,(SPKV) 0.1

2264 Volume of Sample in nil, 	 (SS) 0.5

RCI'URit6lti 	 t iluLion Factor	 (DFI 1

Q igest Dilution Factor	 (DDF) 1

AtSalySt 1m-241 area Peak Height from AEA	 (C241) 3

VANSANT Mn-243 Area Peak Height from AEA	 (0243) 95

' Dete	 d............. otal AT Count	 (ATDT) 437

12/06/93 4T Count Time in Minutes 	 (MIN CTd) 30

IlBackground in CPM	 ( BKG) 4

Am-241 pCi/L = ((C241 - SPK4 ' SPKV - DF " DDF ' (1000n L/1)) / ((C243 ' S3 ' (2220000dpm/mL))

pCi/mL = pCi/L / (1000nil ./L)

Tracer % R.ec = ((AMT / MIN CTd - BKG) a 2 ' (C243 / (C241 + C243)) / (SPKA' SPKV)) ' 100

Relative Counting Error = Square Root of ((1 / C241) + (I /C243)) a 100	

- AVAILABLE (^NOTE:	 is a

5 of he Am-243 p peak asthe Am 2411 peak. C'
p
1 	 COPY

-241 pCi/L	 =	 < 3.40E-02

Am-241 pCi/mL	 -	 < 3.40E-05

lative munlin_i error	 =	 58.6%

Apn-243 Tracer furovery	=	 2.7%

Data Entry by:	 Date:

^_•'	

08-Dec-93

I(o nnrn.,Rn ni.; 	 Date: ^L([?m 1•.. V.Iha1

Form 3 Rev. 1-	 890	 Page 1 of 1
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AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW DO NOT WRITE IN SPACE
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AM-241: LA-503-156 (D-0)	 LIQUIDS SAMPLE

r18[i81 ^NO 	'.; pike (Tracer) Book Number 78643

G748-5782 -1ctkity of .4m243 Tracer in dpm/mL	 (SPKA) 7537

89Ltlh 1E1 Spike (Trdcer) Volume in mL	 (SPK^') 0.1

2264 Volume of Sample in rut, 	 (SS) 0.5

R&YURiA1Q iluGon Factor	 (DF) 1

igest Dilution Factor	 (DDF) 1

Analyst	 .. ! rn-241 Area Peak Height from .4E4	 (0241) 4

VANSANT rn-243 Area Peak Height from AEA	 ( (243) 23

QatE	 _!=............................ Total AT Count	 (.4TOT) 299

12/06/93 4T Count Time in 6fiuutes- 	 (MIN CTd) 30

Background in CP11	 (BKG) 6

Am-241 µCi/L = ((C241 ' SPKA - SPKV' DF' DDF' (1000mL/L)) / ((C243 ' SS' (2220000dpm/nil:I)

µCi/rot. = µCi/L / (1000mL/L)

Tracer 7, Rec = ((ATDT / MIN Clyd - BKG) - 2 ' (C243 / (C241 + C243)) / (SPKA' SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1 /C243)) a 100

BEST AVAILABLE COPY

4m-241 µCi/L	 -	 1.18E-01

-241 Ci/mL	 -	 1.18E-04

lative counting error	 -	 54.2%

4	 [km-243 Tracer covery

Data Entry by:	 Dat e:	 08-Dec-93

Approved by:	 -^	 Date: C1mŵY 1.5

Form 3 Rev. 1.2	 ^^	 Page 1 of 1
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V HC-JU lh7,vI-DP-054 R V

t

S. -6aw0 061	 IP-IO-B],

se,^ai NO sample vo^m Dale nme lsssmo yv,.c.^1

AY
6hn. ` a S>,nna^a	 Fes^t Uo.s Cna•ge Code Aenm spele^m

-tn'

Sample S:e  1Customer	 0
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C
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0)	 LIQUIDS SAMPLE

p ke (Tracer)cer) BookNumber 78843

82 LMty of Am243 Tracer in dpm/mL	 (SPKA) 7537

t ike (Tracer) Volume in mL	 (SPKV) 0.1

RSA
olume of Sample in mL	 (SS) 0.5

1 ilution Factor	 (DF) 1...
igest Dilution Factor	 OF)F) 1

. 31m-241 Area Peak Height from AEA	 (0241) 2VA N

	

NT -243 Area Peak Height from AEA	 (L243) 7

;08L8 olal AT Count	 (AT011 86

12106/93 T Count Time in Minutes	 (MIN CTd) 30

ckground in CPM	 (BKG) 1

Am-241 pCi/L = ((C241 a SPKA a SPKV a DF' DDF a (1000 mL/L)) / ((C243 a SS a (2220000dpm/Ind))

pCi/mL = pCiA / (I000mL/ I)

Tracer 7a Rec = ((AMT / MM Crd - BKG) a 2 ' (C243 / (C241 + C243)) / (SPKA a SPKV)) a 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) a 100

BEST AVAILABLE CCOPY

-241 pCi/L	 =	 1.94E-0 1

Knn-241 Ci/mL	 -	 1.94E-04

lative rnuntin error	 -	 80.2%

-243 Tracer Rernvery	-	 0.4%

Data Entry by;	 _	 Date:	 08-Dec-93

Approved by: 	 Date: Dllt'rnk ,-t, /543
Form 3 Rev. 1.2	 Page 1 of 1
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VJHC-SD-tf/a?0-DP-054 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

It

Sera, No 5am°le Po1nl	 -	 Dale Tlme Issuce on°nly

-	 •^r1-	 r.71^ 1(Y,	 7l	 PAY	 1l-	 -93

I	
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Dele.minumn memo	 slanond	 _ Ae,uy U ,5 charge Code aemns

A,n' . 41 i,.-`1n--15,> ,tC'L/t^L 111 l;7 T, 0
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n-,-,
Pema^[5 ^a^<^•a1^. 5 Re,^nS	

1cO^p^ 1sc, `7S&I
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"600-C61 IR-10 all

AM-241: LA-503-156 (D-0)	 LIQUIDS SAMPLE

58r+a1 f W pike (Tracer) Book Number 78843

G750-5782 Acti rity of Am243 Tmcer in dptn/nil. 	 (SPKA) 7537

..6gtclt '1D pike (Tracer) Volume in i it	 (SPKV) 0.1

2264 Volunie of Sample in mL	 (SS) 0.5

.FTCfUR 'NO Dilution Factor	 (DF) 1

0 Digest Dilution Factor	 (DDF) 1

. AtialysY	 = Atn-241 .Area Peak Height f rom AEA	 (0241) 6

VANSANT Am-243 Area Peak Hei_1ht from .AEA	 ((243) 318

D81A................................ rota] AT Count	 (ATOT) 969

12/06 /93 AT Count Time in Minutes 	 (MIN CPd) 30

ackground in CPM	 (BKG) 4

Am-241 pCi/L = ((C241 a SPKA a SPKV a DF DDF' (1000mL/L)) / ((C243 ' SS ' (222000Odpm/mL))

pCi/mL = pCi/L / (I000mL/L)

Tracer 7 Pec = ((ATOT / MIN CPd - BKG) a 2 ' (C243 / (C241 + C243)) / (SPKA' SPKV)) a 100

Relative Counting Ermr = Square Foot of ((I / C241) + (I /C243)) a 100

NOTE: Repo rted result is a LESS THAN value using BEST AVAILABLE COPY
5% of the Am-243 peak as the Am-241 peak.

4m-241 µCi/L	 =	 < 3.40E-02

Am-241 Ci/mL	 -	 < 3.40E-05

]alive counliD^ error	 =	 41.2°^

41n-243 Tracer Recovery

Data Entry by:	 Date:	 0 8-Dec- 93

Approved by' 1	 „^	 Date:	 vg, I'63

Form 3 Rev. 1.2 r	- 	 -	 Page 1 of 1

l^^ a
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Westinghouse Hanford"Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

VvS IC-SD-1'04x-9-DP-0^4 !?)1J QDATA REDUCTION REPORT

SAMPLE
G745-5582

File ID: 2a2448.CNF

Counted on:	 12/ 7/93 @14: 3
Detector:	 AEA2
Geometry number: 1
Count time:	 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial	 Final Initial	 Final
1 37.2 37.2 298.292 298.292 22.000	 16.055 11.000	 2.,';'
2 38.6 38.6 253.519 253.519 26.000	 10.847 13.000	 2.136

PEAK RESULTS
Peak Error Limit: 250

Peak AEA	 Peak Centroid Count %err Activity
ID Isotope Frac	 Exp.	 Obs.	 Diff.	 FWHM Rate c/m @95	 d/m uCi/ea
1	 Am241 0:517	 5.480	 5.478	 0.0020.08 2.50 5.7	 20.5 0.925E-05

Pu238 5.499	 5.478	 0.021 26.8 0.121E-04
2	 Am243 0.441	 5.276	 5.268	 0.0080.05 2.14 6.9	 1E.6 0.749E-05

Totals: 0.957	 <--valid peaks only--> 4.64

DETECTOR CALIBRATION
Energy(MEV)	 =	 4.076 +	 (0.0047)*Channel

Energy range	 (MeV): 4.076 TO 6.483
Efficiency = 0.1297 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 2326.0 100.000
Smoothed 2326.0 100.000
Composite fit 2227.1 95.749
Residuals 98.9 4.251

Analyzed by:

BEST AVAILABLE COPY

*. -. .



Spectrum 2a2448.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc 	 Display Max.:	 329.3
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Westinghouse Hanford Co.

G E N E R A L	 A L P H A	 E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G746-5682

File ID: 3a3512.CNF

A N A L Y S I S

Counted on:	 12/ 7/93 @14: 4
Detector:	 AEA3
Geometry number: 1
Count time:	 28801. Sec

PEAK ANALYSIS

Peak	 Peak height	 Peak center	 FWHM
ID	 Initial Final	 Initial Final	 Initial Final
1	 178.7	 178.7	 259.095 259.095	 14.000	 6.988

PEAK RESULTS
Peak Error Limit: 25%

Peak	 AEA	 Peak Centroid	 Count %err
ID Isotope	 Frac Exp.	 Obs. Diff. FWHM Rate c/m @95
1	 0.940	 5.241	 0.03	 5.53	 3.8

-----	 ---------
7,11s:	 0.940 <--valid peaks only-->	 5.53

DETECTOR CALIBRATION
Energy(MEV) =	 4.049 + (0.0046)*Channel
Energy range (MeV): 4.049 TO 6.404

Efficiency =	 0.1473 CPM/DPM

TOTAL COUNT DATA:

Tau
Initial Fia91
7.000	 3.,3 C',

Activity
d/m	 uci/ea

37.6	 0. 169E;-Od

Item Total % Recovery
Raw spectrum 2825.0 100.000
Smoothed 2825.0 100.000
Composite fit 2656.4 94.032
Residuals 168.6 5.968

Analyzed by:

BEST AVAILABLE COPY

^^



Spectrum 3a3512.CNF
T Legend:	 Raw = ....	 Modeled Peaks = 1,2,.., etc	 Display Max.:	 1230.8

WHC-SD `J4?%,9-DP-054 ^EV O

1.
...1.
............1........................................	 1
......................................................................i

..........1..

BESTAVAILABLE COPY
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Raw Data

	

1	 0

	

11	 0

	

21	 0

	

^r	 n

11

61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
2.91
301

331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0

0
1
1
0
0
0
0
0
0
0
0
0
0
1
6

18
90

155
17
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

A

u
raj

S

V

0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
o.

0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
1.
6.

14 .
49.

204
17.
3.
1.
0.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
2.
0.
6.

18.
53

PLC .
10.
3.
0.
0.
1.
0.

u.
2.
0.
0.
0.
1.
0.
C.

3

6(S.
197.
12.

1
0.
0.

n

0.
1.
0.
0.
0.
0.
1.
0.
0.
u.
0.
0.
0.
0.
0.
0.

Dump for AEA Spectrum: 3a3512.CNF

0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 1. 1. 0. 1. 0.
0. 0. 0. 0. 0. 0.
0. 1. 0. 1. 0. 0.
0. 0. 0. 0. 1. 0.
0. 0. 0. 1. 0. 1.
2. 0. 0. 0. 1. 0.
2. 0. 1. 0. 1. 0.
0. 0. 1. 1. 2. 0.
1. 4. 3. 3. 3. 3.
3. 1. 3. 2. 8. 5.
5. 11. 8. 14. 9. 9.

24. 32. 23. 30. 37. 44.
69. 95. 114. 130. 164. 168.

148. 139. 85. 52. 43. 39.
13. 15. 8. 4. 7. 2.
1. 0. 0. 0. 0. 0.
0. 0. 0. 1. 1.
1. C2 -.^ 1. 0. 2. 1.
0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
1. 0. 0. 0. 0. 0.
1. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 1. 0. 1. 0. 0.
0. 0. 0. 0. 0. 0.
0.

BESTAVAILABLE COPY
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Westinghouse Hanford Co.

G E N E R A L	 A L P H A	 E N E R G Y	 A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT './^^!^+_^ J_tlx.^,5,y^,_'rJ'i`^+,, 
V	 VJ`4

SAMPLE
0747-5782

File ID: 4a4021.CNF

Counted on:	 12/ 7/93 @14: 4
Detector:	 AEA4
Geometry number: 1
Count time:	 28801. Sec

PEAK ANALYSIS

Peak Peak height	 Peak center FWHM	 Tau
ID Initial	 Final	 Initial	 Final	 Initial Final	 Initial	 Finn1
1 80.5	 80.5	 255.059	 255.059	 16.000 8.486	 B.000	 ??2

PEAK RESULTS
Peak Error Limit:	 250

Peak AEA	 Peak Centroid	 Count %err	 Activity
ID Isotope Frac.	 Exp.	 Obs.	 Diff.	 FWHM Rate c/m @95	 (l/m	 nCi/ea
1	 Am243 0.906	 5.276	 5.271	 0.0050.04	 2.62 5.5	 34.5	 0.15	 il-)!

Totals: 0.906	 <--valid peaks	 only-->	 2.62

DETECTOR CALIBRATION
Energy(MEV)	 =	 4.072 +	 (0.0047)*Channel

Energy	 range	 (MeV):	 4.072	 TO 6.479
Efficiency =	 0.0768 CPM/DPM

TOTAL COUNT DATA:

Item	 Total % Recovery
Raw spectrum	 1390.0 100.000
Smoothed	 1390.0 100.000
Composite	 fit	 1259.0 90.578
Residuals	 131.0 9.422

Analyzed by:

BESTAVAILABLE COPY

904



Spectrum 4a4021.CNF
1 Legenci:	 Raw = ....	 Modeled Peaks = 1,2,.., etc	 Display max.:	 ?	 ,

VJHC-SD-'NM M-DP-054 H[V O

.i.
..1.

..	 .....................1

.......................................................................	 1..................... ..............................1

BEST AVAILABLE COP`S

905



Raw Data Dump for AEA Spectrum: 4a4021.CNF
1 -0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

31 0. 0. 0: 0. 0. 0. 0. 0. 0. 1.

41 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.

51 0. o. 0. 0. 0. 0. 0. 0. 0. 0.

61 0. 1. 1. 0. 0. 0. 0. 0. 2. 0.
71 0. 0. 0. 0. 0. 0.

0. 1. 0. 1. 0.
^i. 0. 0. 0. 0. 0.

101 1. 0. 0. 2. 0. 0. 0. 0. 0.
111 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
121 0. 0. 0. 0. 0. 0. 1. 0. 0. 2.
131 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
141 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
151 0. 1. 0. 1. 1. 0. 0. 1. 0. 0.
161 0. 0. 0. 0. 2. 1. 0. 0. 0. 1.
171 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
181 0. 0. 1. 1. 0. 1. 0. 0. 1. 3.
191 0. 0. 1. 0. 1. 1. 1. 1. 0. 1,
201 0. 1. 0. 1. 1. 2. 2. 0. 1. 1.
211 1. 0. 1. 3. 1. 0. 2. 2.
221 2. 6. 1. 1. 2. 3. 1. 5. 2. S

231 3. 1. 6. 3. 6. 3. 11. 13. 11.
2-11 16. 11. 14. 25. 26. 32. 30. 43. 50.
251 58. 71. 80. ^5^ 95. 79. 82. 64. 54. 51
261 37. 28. 19. 15. 11. 2. 5. 6. 10. 6.
271 5. 3. 1. 3. 2. 1. 0. 0. 1. 0.
281 0. 0. 0. 0. 0. 1. 1. 0. 0. 0.
291 1. 0. 2. 1. 1. ^ 0. 1. 1. 1
301 0. 0. 1. 0. 0. 0. 0. 0. 0. U.
311 0. 1. 0. 0. 0. 1. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 0. 2. 1. 0. 0. 0. 0. 0. 2. 1.

351 3. 0. 0. 0. 1. 2. 0. 0. 0. 0.
361 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
371 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0. 0. 0. U.

401 0. 0. 0. 0. 0. 0. 0. 0. 0.

411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

421 0. 0. 0. 0. 1. 0. 0. 0. 0.

431 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

441 0. 0. 0. 0. 0. 0. 0. 0. 0. J.

451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

471 0. 0. 0. 0. 1. 1. 1. 0. 1. 0.

481 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.

491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

511 0. 0.

R

uM
v
LnG
fi_

t^
U7
U
S
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Westinghouse Hanford Co.

G E N E R A L	 A L P H A	 E N E R G Y	 A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT	 ^^^,^, J F.._ J r M1

SAMPLE	 f	 '`' `%

G748-5782
File ID: 5a5944.CNF

Counted on:	 12/ 7/93 @14: 5
Detector:	 AEAS
Geometry number: 1
Count time:	 28801. Sec

PEAK ANALYSIS

Peak Peak height	 Peak center FWHM	 Tau
ID Initial	 Final	 Initial	 Final	 Initial Final.	 Lni;:.i.._	 ._....

15.1.	 15.1	 259.665	 256.790	 16.000 16.080	 8.000

PEAK RESULTS
Peak Error Limit:	 250

Peak. AEA	 Peak Centroid	 Count %err	 A(:tivit
ID	 Isotope Frac	 Exp.	 Obs.	 Diff.	 FWHM Rate c/m @95	 d/m	 11C;:':7

Am213 0.602	 5.276	 5.280	 -.0040.07	 0.76 10.3	 G.G	 ^^."=	 ';-

Pu240 5.144	 5.280	 -.136

Totals: 0.602	 <--valid peaks only--> 	 0.76

DETECTOR CALIBRATION
Energy(MEV)	 =	 4.099	 +	 (0.0046) *Channel

Energy range	 (MeV):	 4.099 TO 6.454
Efficiency =	 0.1155 CPM /DPM

TOTAL COUNT DATA:

Item	 Total % Recovery
Raw spectrum	 605.0 100.000
Smoothed	 604.3 99.892

Composite	 fit	 363.9 60.156
Residuals	 241.1 39.844

Analyzed by:
ALJ

BESTAVAILABLE COPY

807



Spectrum 5a5944.CNF
1 Legend:	 Raw = ....	 Modeled Peaks = 1,2,.., etc	 Display Max.:	 87.2

WHC,SD :"a;^,1-DP-054 REV 0

..........1..

.....................1...

................... I .....................	 1

..............................1........

...1...........

..............

BESYAVAILABLE COP`!

8^'8



W

Ut .^ .^ .L> A .^ A A +> Y.=- W W W W W W W W ..: N N N N N ?.^ J N N N .^	 --
.-..J' CO J Q1 lJ^ a W N.-^O.D DJ J^IJ» W ^	 ^00J J O^UI .:. ..., .^.^ O Vr CJ J O^UI .^ W N.-O_ :.:J G^l,^	 ^N ^ :LJ

G
rt

00.-.00O OOO OOOO. . O O to O.-•.-.^. .0.^.. 	 ..^:J. .^. . . . O.^ O . . -	 .^ O G O.^ G.
.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 ^

3

'O

OOONOO.-'OOOOr-X 000 .- 0.00. .. W lJ^ NC^NC NNO.- X 00.-+O W N.-^G ^	 G ^ 000.'00.
.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .

^1

C^7
>

O .-' 00.-+.^ 00000000.E 0000..' W.o 00 to ^n W W N.- W.-. 000.E 00 ^= O.' 0000000
.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 (n

n
rr
n

O.- .-^ 0000000000.-'.^ ON . .^. W W O W .-' W 00 W.' O W 000.-' 000 G 0.- 00. x .' . . .

D	
U^

.+ W . OOOOO.-'.-' O. OOO . I O. O .	 . .J W .P.c. OOO N ON. W .- + O O. OOOOOOOOO . V
.7

^	 n^^	 z

/m
	

00 W O0000000000.^.^ 00.-- O N W O W . .D ...000.-X000.+.-x.+00 G O W . .-^. . . . x]
f\ J, ,

O
N

00.E 000000000000 t3 .-' O N O N . . . .^. W . l.^ W O.-^ NNO N N . . . ^-. . . . N . . .' O

O N OO . OOO OOO . OOO N O C ONO.'.' . . .i . O N.- O.' W . OOOOO _ . OOOOOOOO.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .

00 W . . . . . . . . . G .- . . . .^ 00.- . . . . .	 . W I C O N.-+ 00.0 C . . . 00 000 0

OO — •	 . 0.-00 . . .- _ -	 .-	 J O B: _.. _.	 l..i. . . . .^. . .-	 - .^. . . . . .

WHC SG i`;:i	 C54 KCVO



Raw spectrum
Smoothed
Composite fit
Residuals

Item Total % Recovery
334.0 100.000

327.1 97.933
198.3 59.377
135.7 40.623

\ l"^YYL.Y ^

I,^ , Y J

Westinghouse Hanford Co.

A N A L Y S I SG E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
6749-5782

File ID: 6a6854.CNF

Counted on:	 12/ 7/93 @14: 6
Detector:	 AEA6
Geometry number: 1
Count time:	 28804. Sec

PEAK ANALYSIS

k, eal<	 Peak height	 Peak center	 FWHM
11)	 111 it 	 Final	 Initial	 Final	 Initial.	 Final

5.3	 5.3	 261.228 262.021	 44.000	 26.071

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count	 %err
ID	 Isotope- Frac Exp.	 Obs.	 Diff.	 FWHM Rate c/m	 @95
1	 A.m243 0.594 5.276	 5.319	 -.0430.13 0.41	 13.9

Pn240 5.144	 5.319	 -.175

"PoLa1s: 0.594 <--valid peaks only--> 0.41

DETECTOR CALIBRATION
Energy(IIEV)	 =	 4. 088	 + ( 0 .0047)*Channel

Energy range	 (MeV): 4.088	 TO	 6.494
Efficiency = 0.1457 CPM/DPM

TOTAL COUNT DATA:

n^

Activity
d/m	 uci/ea

Analyzed by:
ALJ

BESTAVAILASLE COPY

S10



Spectrum 6a6854.CNF
1 Legend:	 Raw = ....	 Modeled Peaks = 1,2,..,-etc 	 Display Max.:	 38.8

VVHC-SD-VJM-DP-051 REV 0

....................	 1........... ........................1.......................................... ..................1............

................................................... 	 1

......1 ................................................

BESTAVAILABLE COPY

1911



W,
3
W
G_

u

C^
`l
UJ
Uz

Raw Da n a pump for AF.A Spectrum: 6a6854.CNF
1 ij. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.

0. 0. 0. 0. 0. 0. 0. 0.
Oi 0. 0. 0. 0. 0. 0. 0. 1. 2.

0. 0. 0. 0. 0. 0.
101 0. 0. 1. 0. 1. 0. 0. 0. 0.
111 0. 0. 0. 0. 0. 0. 0. 0. 0.
121 0. 0. 0. 0. 0. 0. 0. 0.
131 0. 0. 0. 1. 0. 1. 0. 0. 0. J.
141 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
151 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
161 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
171 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
181 0. 1. 2. 0. 1. 1. 1. 1. 0. 0.
191 0. 1. 0. 0. 0. 0. 1. 0. 0. 0.
201 1. 0. 0. 0. 0. 1. 2. 1. 0. s
211 2. 1. 0. 1. 0. 2. 0. 1. 1.
221 n. 1. 0. 1. 2. 0. 0. 0.
231 2. I. 0. 3. 0. 2. 2.
ldl 5. 2. 1. 5. 3. 2. 5. _.
251 5. G 5. 6. 2. 4. 6..
261 2. 6. 6. 4. 6. 2. 4. 4. 4.
271 3. 3. 3. 0. 0. 1. 2. 1. 0. 1
281

d^
1. 5. 1. 0. 1. 1. 0. 2. 2.

291 1,. )	 1. 2. 1. 1. 1. 2. 3. 0.
301 0.

C
^^ 0. 1 . 1. 0. 0. 1. 1. 0.

311 0. -^1. 0. 0. 0. 0. 0. 0. 0. 0.
321 1. 0. 1. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 1. 2. 2. 1. 2. 0.
341 0. 0. 2. 1. 1. 2. 0. 1. 2,.
351 4. 0. 0. 2. 1. 2. 0. 3, r.
361 0. 0. 0. 0. 0. 0. 0. 0. ^.
371 0. 0. 0. 0. 0. 0. 1. 0. u.
381 0. 0. 0. 0. 0. 0. 0. 0. 0 ^-
391 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 1. 1. 1. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

441 0. 0. 0. 0. 0. 1. 2. 1. 0. 0.
451 0. 1. 0. 0. 0. 0. 0. 0. 0. 0
461 0. 1. 0. 1. 0. 0. 1. 0. 2.
471 1. 3. 0. 1. 4. 1. 0. 1.	 - 0.
481 0. 1. 0. 0. 0. 0. 0. 1.
491 0. 1. 0. 0. 2. 8. 4. 0. 0.
511 0. 0.

TA-191A ILABLE COPY
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Westinghouse Hanford Co.

G E N E R A L	 A L P H A	 E N E R G Y	 A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT	 ^1r^ ^+r tas.a r1 7	 , n

SAMPLE
G750-5782

File ID: 7a7384.CNF

Counted on:	 12/	 7/93	 @14:	 6
Detector:	 AEA7
Geometry number:	 1
Count time:	 28802.	 Sec

PEAK ANALYSIS

Peak Peak height	 Peak center	 FWHM	 Tau
ID Initial	 Final	 Initial	 Final	 Initial	 Final	 Ir:it_ia7	 _.,.-1 1.
I 268.8	 268.8	 256.825	 256.825	 18.000	 9.700

PEAK RESULTS
Peak Error	 Limit:	 25.

Peak AEA	 Peak Centroid	 Count	 %err	 Activity
ID Isotope Frac	 Exp.	 Obs.	 Diff.	 FWHM Rate c/m	 @95	 d/m	 uCi/ea
1	 Am243 0.968	 5.276	 5.264	 0.0120.04	 10.19	 2.8	 84.9	 0.382.E-04

I.	 ,lls:
-----	 ---------

0.968	 <--valid peaks	 only-->	 10.19

DETECTOR CALIBRATION
Energy(MEV)	 =	 4.083	 +	 (0.0046)*Channel

Energy	 range	 (MeV):	 4.083	 TO	 6.438
Efficiency	 =	 0.1213	 CPM/ 1) PC4

TOTAL COUNT DATA:

Item	 Total	 % Recovery
Raw spectrum	 5055.0	 100.000
Smoothed	 5055.0	 100.000
Composite	 fit	 4892.3	 96.781
Residuals	 162.7	 3.219

Analyzed by:
ALJ

BEST AVAILABLE COPY
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Spectrum 7a7384.CNF
1 Legend:	 Raw = ....	 Modeled Peaks = 1,2,.., etc	 Display Max.:	 IG88.?

WHC-SD :^,' A-Dr'-x!5 ,3 RELY O

I
..	 1

...........................1..
.............................1............................................................................... ...............................

..............1

BESTAVAILABLE COPY
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Data Dump for AEA Spectrum: 7a7384.CNF
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
G.' 0. 0. 0. 0. 0. 0. 0. 0.
1. 0. 0. 0. 0. 1. 0. 0. 0.
o. 0. 0. 1. 0. 0. 1. o. r.
0. 1. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
7	 . 0. 0. 1. 0. 0. 0. 0. 0.

0. 0. 0. 0. o. .
0. 0. 1. 0. 0.

^^. 0. 1. 1. 0. 1. 0. 0. 0.
0. 2. 1. 0. 1. 0. 0. 1.
0. 0. 0. 0. 1. 1. 0. 1.
0. 0. 0. 1. 1. 0. 0. 0. n,
0. 1. 3. 0. 2. 2.
2. 0. 1. 0. 1. 1. 1. 0.
0. 0. 0. 1. 0. 0. 0. 1. 0.
0. 0. 1. 1. 0. 2. 1. 0. 0.
1. 1. 2. 3. 1. 0. 0. 2. 2. 0.
1. 1. 1. 0. 0. 1. 0. 0. 2.
0. 2. 2. 2. 1. 3. 0. 2. 1.
^. 1. 0. 3. 4. 8. 4. 0. 1.
3. 5. 6. 5. 5. 8. 10. 4.

Il. 16. 14. 18. 17. 25. 29. 35. l3.
S6. 81. 72. 81. 117. 1.20. 130. 172.

211. 220. 223. '234. 270. 287. 269. 255.
196. 159. 141. 72. 47. 37. 43. 28. 7.
12. 14. 11. 14. 6. 3. 2.. 3. n.
0. 1. 0. 1. 0. 0. 3. 4. 3.
4. 0. 2. 3. 3. 2. 3. 3.
3. 3. 3. 4. 3. 3. 0. 0.
1. 2. 1. 2. 2. 0. 1. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 1. 0.
^^. 1. 1. 0. 1. 1. 0. 0. 0.
1. 0. 3. 0. 1. 0. 0. 0. 0. 0.
9. 0. 0. 1. 1. 0. 1. 0. ^?
0. 1. 0. 0. 0. 0. 0. 0. n.
n. 0. 0. 0. 0. 0. 0. 9.^.
^. 0. 0. 0. 0. 0. 0. o.
o. 0. o. 0. 0. 0. 0. u.
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. o. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. o. 0.
0. 0. 0. 0. 0. 0. 1. 0. 1. C.
0. 0. 0. 0. 1. 1. 0. 0. 0.
o. o. 0. 0. 0. 0. o.
1. 0.

w
u

0
co
U
2

BEST AVAILABLE COPY
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WHGSD-V1N1-DF-054 9EV 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
ab Segment Serial No.
 6 -201

Customer ID:

Analysis: 	 ( Sample Prep:

Comments:

Lab ID

11

1

13

14

15

16

17

18

19

201	
1

A ^ 6000- 86 l IU:1/ Y L

Instrument:	 1
11

1^,^^g Procedure/ Rev:

Technologist:	
h^

Starting Time: ,	 O

Date: 16, ^^J92

Temperature ^ oG

Ending Time: ly 3o Chemist:	 — ^^,^ S	 ^,^n

Description	 Lab ID	 Description

1	 S o	 -696-	 4
2	 ^	 2-6 7-
3
4	 le-	 ^ 9" 7Srt
5	 ^-

6

7

8

1
109

Standard	 Primary Book No. 	 Second Book No.	 Third Book No. and	 Final Vol. of
Type	 and Aliquot Vol.	 and Aliquot Vol.	 Aliquot Vol.	 Standard

Ifi(S	 9	 ^	 So,,.

5p 	 W51	 ao^l
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WHGSDAA v9-DP-054 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD:	 DATE START:

LA-438-101	 OCTOBER 11, 1993
PREPARED BY	 - -	 -	 _	 _ 	 DATE COMPLETE:

JL SLIPPER IN 	OCTOBER 20, 1993

UNITS:	 uCi/mL

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD % % REC DET LIM % CT ER
93851 G696 Tc99 3.48 95.9 3.23E-5 1.5

BLANK G697 Tc99 <8.38E-6 68.2 8.38E-6 5.6

A-9 G698 Tc99 <8.14E-6 70.1 8.14E-6 6.0

B-9 G699 Tc99 3.94E-4 70.0 8.15E-6 2.1

C-9 G700 Tc99 3.79E-4 70.6 8.09E-6 2.2

D-9 G701 Tc99 4.64E-4 70.4 8.10E-6 2.0

NARRATIVE:	 OX	 NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

• •



PLACE ANALY I ILAL LA11U IN
	

INVI VVrM l C [IN 0`M c

lea
	

V1HC-SD4Aj' ,^-DP-0511 P 0
Seai wo Sample P., - Dale Lme Issued v,o:ly

G	 5584696.- 102 90 DAY 9-23-93 14:46 2r;
Delem,nuron Meln.d Slaoda.d aeaun Unns Cnarge Codr. nw„^s

Tc99 LA-438-101 9b RECOVERY D44R:3
;amore s.re

Cusmme IG

M7sJ I STD
a, s	 a	 „al	 n,	 e,, , ' V	I-	 /UU 1\

EDP S363	 TC99

STD#W,6j51	 RESULT

STD VAL 3,( Z7	 %REC °I s,	 70

•""• 	 - I	 An	 I •alysl	 3	 AnalySl 1	 Analyst	 5

a

- ' 3v D—/„2 y ^_
Dale Lnir Completed Lab Uml Myr

A /U Ik("rQ^-^`y	 51.5 ps ,A „e..

Tc-99: LA-438-101	 (D-1)	 LIQUIDS STANDARD

&No ike (Tracer) Book Number 76651...............
696-5584 tivit	 for 100 1 of Spike Added in d m	 dm3) 8151

$s4E'tT KS Volume of -
S
ample in nil.	 (SS) 0.25

1894 ilution Factor	 (DF) 1

ReYUs Ntr t Dilution Factor	 (DDF) 1

]pm of Sample from Liquid Scintillation Counter	 dml 910.8839

m of Sample + Spike from liquid Scintillation Counter 	 (dm2) 4757.867

ckgrvund cpm	 (BKG cpm) 55.5

l5a lackground, Time Counted in Minutes	 (BKG time) 4^ 20

10/11193 nstrument Fractional Efficiency	 (E'FF) 0.9346

Unlitit	 Ld) ' 8.45

ritical Level	 (Le) 3.88

c99 Concentration in	 Ci/L	 =	 3.4774E+00

Critical level (Lc) = 2.33 a the Square Root of (BKG cpm / BKG Lime)

Detection Limit (ld) = ((2.72 / BE tirne) + (2 a Lc)) / EFF

Detection Level = Ld • dm9 a DF a DDF / ((2220000dpm/pCi) a SS a (dn2 - drill))

Tc99 pCi/L = (dml ' (1000mL/L)' dm9 ' DF I DDF) / ((2220 000dpm/pCi) 1 SS 1 (dm2 - dm1))

Tc99 pCi/ml, = pCi/L / (1000mL/1 )

Spike (Tracer) Recovery = (dm2 — dnl) e 1.5 * 100 / dm3 BEST AVAILABLE COPY

rc99 Concentration in pCi/L	 =	 3.48E+00 I	 DETECTION

LEVEL

rc-99 Concentration in pCi/mL	 =	 3.48E-03	 ., 1 ....,,'
3.23E-05

ipike (Tracer) Fem Try	 =	 70.8%	 pCi/mL

Data Entry by:	 Date: 12^ Oct-93

4pproved by:	 Date:	 DC	 ,C;•-4

= nrm 1 Rev. 2.0	 Page 1 of 1

;j2.Zj



4'd tilr-AL7-t° M-Ul -U_'N4

^^	 S a
a6^

E-V 0

$ervi Np ple Pomr$am LT, uuea vnor

G	 697.-5684 102 90 DAY 9-23-93	 14:59 ^6	 I
Dem,mmar^on meinoasunaam aeswi umu e^arge eoae ^n, s-1

Tc99 LA-438-101 uCi/ML D44B 3 0
samp^e s.:e aymmr, io

? BLK
arn,.,,.5	 Cac.ea:^o^s	 nes„ic	 —

REAGENT	 KBLANK

COUNT AS uCI/L	 3^ E _,L

Sir l=a-^ ^Ji^S 1

Ana^y51 -	 Anal	 al 	 nalyil 	 J	 Analyst - a	 Andy Si	 5

- M,y Hey Hry

o -/a: 3a
na'.e tmie eom me:ra lap untl .,ryr

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Tc-99: LA-438-101	 (D-1)	 LIQUIDS BLANK

... SasFaf	 :5 ike (Tracer) Book Number 76851

697-5684 tivit	 mfor 100 I of Spike Added in d	 dm3) 8151

of	 mof Sa	 le in ad.	 (SS 1

1894 ' ution Factor	 (DF) 1

t Dilution Factor	 DDF) 1

m of Sample from	 uid Scinti
ll
ation Counter	 dml)' 7.903563

m of Sam le, + Spike from Liquid Scintillation Counter 	 dm2) 3711.69

c	 and cpm	 (BKG cpm) 55.5

c	 und Tune Counted in Minutes 	 BKG time),ro 20

1110/11/93 trument Fractional Efficiency 0.9346

tection Limit	 Ld) 8.45

ritical level	 (!r) 3.88

c99 Concentration in	 Ci/L	 -	 <	 8.3781E-03

Critical level (Le) = 2.33 a the Square Foot of (BKG cpm / BKG time)
Detection limit (ld) = ((2.72 / BKG time) + (2 a Lc)) / EFF

Detection level = Id a dm3 a DF a DDF / ((2220000dpm/pCi) a SS a (dm2 - d"))))

Tc99 pCi/L = (dml a (1000mL/L) a dm3 DF I DDF) / ((2220000dpm/pCi) ' SS' (dm2 - dml))

Te-99 pCi/mL = pCi/L / (1000mL/ 1)

Spike (Tracer) Recovery = (dm2 - dml) a 1.5 a 100 / dm3

NOTE: Reported result is a LESS THAN value calculated BEST AVAILABLE COPY
from the statistical Detection Limit (Ld).

c99 Concentration in pCi/L	 =	 < 8.38E-

F

03	 D=ON

c99 Concentration in pCi/ail.	 -	 < 8.38E-06	 _
8.38E-06

pike (Tmc r) P.ecowry	 =	 68.2%	 1	 pCi/mL

Data Ent ry by: 	 Date:	 12-Oct-93

Approved by: 	 Date: rc/

Form 1 Rev. 2.0 	 Page 1 of 1
JCCO V'



VJHC-SD-WM-DP-054 REV
-5-3r-6
S,91 Ho san,oe emm	 r.Dale

G	 698.-5784	 102 90 DAY	 9-23-93	 15:	 6	 26

s	

me ivma	 wwnly

Dole,,.,,,.aimn	 ie,oinom sidwd,a	 Hesml un^u	 Cna,ye epee	 Remna

Tc99	 LA-438-101	 uCi/ML	 D44B3	 0
dmme s. .o	 ewame, io

?	 r^ ^	 A-9
Aema,.,	 ea,o.^^a^„ ,	 a.y,iu

COUNT AS uCI/L
^^^376dS1

FndIy 5 1 ' 1	 •ndl	 \ndly5l 	 ^	 l,ndlyll

T.	 c	 rde U-1 

	 a	 gndlyyl 	 $

..	 H	 Mry	 Hry

o
ode	 ,.,,	 o moieimy,m

0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Tc-99: LA-438-101	 (D-1)	 LIQUIDS
etSeNn	 ike (Tracer) Book Number

SAMPLE

76851

698-5784 tivit	 for 100 I of Spike Added in d m	 (dm3) 8151

..a BStu'4a: Eff _._''................................... olume of Sample in mL	 (SS) 1

1894 ' ution Factor	 (DF) 1

:fl6ruriNts ^t Dilution Factor	 (DDF) 1

m of Sample from Liquid Scintillation Counter (dml) 1.123425

m of Sample + Spike from Liquid Scinti llation Counter	 (dn-2) 3810.601

ckground cpm	 (BKG c m) 55.5
c: " ck	 and Tune Counted N Minutes	 (BKC time) 20

10/11/93 mmtruent Fractional Efficient	 ( 0.9355

tection limit	 Ld) 8.44

ritical level	 R e) 3.88

r99 Concentration in	 Ci/L	 -	 <	 8.1378E-03

Spike (Tracer) Recovery = (dm2 - dail ) ' 1.5 1 1 00 / dn,3	
BEST AVAILABLE COPYNOTE: Reported result is a LESS THAN value calculated

µCi/mL

from the statistical Detection Limit ( Ld).

r99 Concentration in µCi/L 	 =	 < 8.14E-03 ^	 DEfECflON

LEVEL

r99 Concentration in µCi/ml 	 =	 < 8.14E-06	 :'.... :._'
8.14E-06

pike (Tracer) Recovery 	 =	 70.1 0/b

Critical level (Lc) = 2.33 'the Square Root of (BKC cpm /BKC time)

Detection limit (Li) _((2.72 /BKG time) + (2 ' Lc)) / EEF

Detection Level = Id' dm3 ' DF • DDF ((2220000dpm/µCi) • SS' (dm2 - dail))

Tc99 µCi/L = (dml ' (IOOOmL/L) • dm1 DF • DDF) / ((2220000dpm/110)' SS' (drn2 - drnl))

Tc99 µCi/ail, =µCi/L (1 OOOmL/L)

'gold



WHGSD -V,,m-DP-054 RSb7 ^

pte

Ser yr Ho	 samde Pornr rrr

G	 699.-5784	 102 90 DAY	 9-23-93	 15:	 6	 20
Dere•mrnarmn	 Memoesranaa.d	 Rerun ."

S

Cna•ge Code	 Rerun)

Tc99	 LA-438-101	 uCi/ML	 D44133 0

S,111s,C."", rD

?	 9B-
RPm.lM11 Cac ma y +• ns Resuus

uCIAS	 /L	

.G4 E— 43
^9}-- . ICYJ n,\

COUNT

	

nal 51	 1	 aary5l	 J	 Anlly)1 ^ a	 Analy)I	 5

Vol

Anaryzr  A

VJ

Dare	 TT .

s.
Z64

I 11u<0 

ml 

P11,11.1,y

/0'//-93
.	 Hr5	

HIS	

HIS	 Hrs

r3o	 •^
Dare	 ome Cnmderea	 Lt, u,' M,

0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Tc-99: LA-438-101	 (D-1)	 LIQUIDS	 SAMPLE

?;'SBFFe[ _ Na_„ >:'	 ike (Tracer) Book Number	 76851

699-5784	 tivit	 for 100 pt of Spike Added in d m	 (dm3)	 8151

:.......... molue of Sample in mL	 (SS)	 1

•1894	 ution Factor	 (DF)	 1

`	 iietSiS NER%^	 i	 t Dilu tion Factor	 DDF)	 1

m of Sample from Liquid Scintillation Counter	 d	 407.8856

'' b -•	 m of Sample + Spike from Liquid Scintillation Counter	 dart	 4209.604

ckgmund cpm	 (BKG cpm)	 55.5

c	 and Tune Counted in Nfinutes 	 (BKG time)	 20

10/11/93	 nstrument Fractional Efficiency	EFF)	 0.9355

tection limit	 (Id)	 8.44

ritical Lewl	 (Lc)	 3.88

c99 Concentration in	 Ci/L	 =	 3.9393E-01

Critical Lewl (Le) = 2.33 ' the Square Pmt of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 ' Lc)) / EFF

Detection Lewl = Ld' dm3 ' DF' DDF / ((2220000dpm/pCi)' SS' (dm2 -- dml))
Tc99 pCi/L = (dad ' (1000mL/L) ' dm3 ' DF ' DDF) / ((2220000dpm/µCi) " SS ' (dm2 - dml))

Tc99 µCi/mL = µCi/L / (1000ML/L)
Spike (Tracer) I^DDVery = (darZ — dml ) ' 1.5 ' IDD / drr BEST AVAILABLE COPY

Tc99 Concentration in µCi/ L 	 =	 3.94E-07	 DETECfION

LEVEL

799 Concentration in PCi/ail.	 -	 3.94E-04
8.15E-06

pike (Tracer) Ftecovery	 =	 70.0% 	 µCi/mL

Approved by: 	 Date:	 ICr I J 0 /a_^

Form 1 Rev. 2.0
	

Page 1 of 1

Data Entry by:	 /t rry /jig ^-	 Date:	 12-Oct-93

u444



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-:	
WHO-M VIM-N-054 REV O 

9 Y-70o

(A (." C	 sa ceaa	 1	 R-1a-e3,

Tc-99: LA-438-101	 (D-1)	 LIQUIDS [	 SAMPLE

^ SBti$dNflI ike (Tracer) Book Number 76651

700-5784 Livit	 for 100 1 of Spike Added in d m	 (dm3) 8151

^Bs1cIe 11? a >a t olume of Sam le in nil. 	 Sj 1

1894 ' ution Factor	 (DF) 1

Nb ...v Dilution Factor	 (DDF) 1

m of Sample fmm Liquid Scintillation Counter	 (dml 395.8392

axs' A11t8^ `."., <oc`% m of Sample + Spike ffrom Li uid Scintillation Counter	 (dm2 4230.445

ckgruund cpm	 (BKG c m) 55.5
:gngr:<;	 'p>s'fKsr c	 and Time Counted in Minutes 	 (BKG time) 20

10/11/93 rument Fractional Efficienc	 (EF'Fj 0.9346

lection Limit	 Ld) 8.45

ritual Level	 (Lc) 3.88

o-99 Concentration in	 Ci/L	 -	 3.7901 E-01
se

Tr99 µCi/mL =µCi/L / (1000mL/ 1)
Spike (Tracer) Recovery = (dm2 - dml) • 1.5 • 100 / dm3 BEST 

AVAILABLE COPY

fr99 Concentration in µCi/L	 =	 3.79E-01	 DE9EC170N

LEVEL

fr99 Concentation in	 Ci/mL	 =	 3.79E-04
8.09E-06

ipike (racer) Recovery -	 70.6%	 µCi/mL

Form 1 Rev. 2.0 	 Page 1 of 1

Critical level (IL) = 2.33 'the Squa re Root or (BKG cpm /BKG lime)

Detection limit (Id) _((2.72 /BKG time) + (2 ' Ic)) / EFF

Detec tion Level = Id' dm1 • DF' DDF ((2220000dpm/µCi)' SS' (dm2 - dml))
Tr99 µCi/L = (dml ' (1000mL/L) ' dm3 DF ' DDFj / ((2220000dpm/µCi) • SS ' (dm2 - dml))

Data Entry by:	 g/	 Date:	 12-Oct-93

Approved by:	 ^ ^`1_^1...^ ,,_-^_ i	 Date: ib /10 / 93

JTwe.9

SSen., Ho 	 Samo^e Point	 Daie	 Tl	 issues	 vnuniy

G	 700.-5784	 102 J0 DAY	 9-23-93	 15
ma

:	 6	 26
Delerm,^ p ^	 memea sia ^earc	 aesun Umiz	 pnarye Coee	 aeiuns

Tc93	 LA-438-101,	 uCi/ML	 D44B3	 0
sample sae	 Cuvomn iD

m I	 C-J

Garwacma,^ai p ^z	 Hes.^nz

COUNT ASCI/Lu

SPIN ^76/.^s/	 3.19 E -4 ^'` /ml„

/

rls

Andlysl^ 1	 _	 Nrrilysl' Z	 ndlysl^J	 An8^y51' a	 Analyal' S

n,e Com p ceiee	 Lab unUnit

î

My

y

^ a -^^-13 /o
His- .	 Hrs	 Hrs

nDale	 r



Evo

Tc-99: LA-438-101	 (D-1)	 LIQUIDS SAMPLE

3pike (Tracer) 
Book 

Number

G701-5784 skctivity for 100 VI of Spike Added in d 

iolume of Sample in ml,	 (SS) 1

1894 Dilution Factor	 (DF) I

Ngest Dilution Factor 	 (DDF) 1

0 Ipm of Sample from Liquid Scintillation Counter	 dmi 4837078

1pm of Sample + Spike from liquid Scintillation Counter	 (dm2) 4309.556

3ackground c 	 (BKG epm) 55.5

3a,kgmmd Time Counted in Minutes	 (BKG time)

10111 193 nstrument Fractional Efficiency	 (EM 0.9355

)etection limit	 (Ld) 8.44

.ritical Level	 40

rc-99 Concentration in pCi/L	 4.6421 E-01

Critical Level (1,c) = 2.33 • the Square Root or (BKG cpm / BKG time)

Detection limit (Id) = ((2.72 / BKG time) + (2 * Lc)) / EFF

Detection Level = Ld ' drn.3 ' DF DDF ((2220000dpm/pCi) ' SS' (dm2 ftl))

Tc-99 pCiA = (dml * (I 000n" dm.3 DF * DDF) / ((2220000dpm/liCi) SS' (dm2 - drrA))

Tc-99 pCi/mL = pCi/L (1000mLM

Spike (Tracer) Pzcovery (dm2 - dml) * 1.5 * 100 / dm3 
BEST AVAILABLE COPY

X99 Concentration in pCi/L 	 = 4.64E-01	 DF=0N

Irc-99 Concentration in pCi/mL 4.64E-04

8.10E-06

J^pike (Tracer) Recovery 70.4%	
j

Date:

Date:

Fnrm 1 Rev. 2.0	 ^--1 11	 Page I of I
,J' -=
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WHOSD-V' M-DP-054 REV 0

BEST AVAILABLE COPY

,926



WHGSD 1A^Pr1-DP-054 REV 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

nL

b Segment Serial No.	 Customer ID:
^o ^^ I - 7 a 6- 2^3	 /v 13-io c-w D ^o

nalysi :	 n	 Sample rep:
7	 ^iG Cc,'!-

Instrument:

Technologist:^^

Starting Time:	 QR 1^0
Ending Time:

Comments:

Procedure/ Rev: L _1^j^—/cJ^

Date:	 /C) ^^^(^ ?	 _
Temperature 

^S 
L

Chemist:

Description Lab ID

1 To -^16' SSg
2

3 Sd	 e
I,.	

^8 t

4 12 - S

5 s	 ^2 - a^-S78

6 s	 le -	 -S
7

s

9

10

Description	 Lab ID

11

12

13

14

15

16

17

1s

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

g	 /	 n.

-S70 76	 , 106 a

A-6000881 (03i9



CQ^WHGSD-VjM-DP-054 REV 0

ANALYTICAL BATCH 
SUMMARY 

SHEET

METHOD
	

DATE START

LA438-1 01	 OCTOBER 22,1993

PREPARED BY^	 DATE COMPUTE:

J.L. SUPPERN	 OCTOBER

UNITS

NARRATIVE:	 OX	 NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATICNS FOR THIS BATCH:

TFa nwlb br du mndnd m In uClh.

m



ANALY 1IUAL L.AHU IN CUA btLUW-UL) NU 1 WHI I t IN JYAL.t

WHC-SD-VA-MJ-DP-054 REVO^- L

14

Serul No 5amole P.,nl Cale T, Issued P..o`n,

G	 7J,6.-5584 102 90. DAY' 10-15-93 9:4:''
oele:m.nauon Melnod.5landard Result un,ls Charge Oodn Re:ons

Tc99 LA-433-101 % RECOVERY D-14B3
sample s 1p

s^	 1 -TL"
Rema , 43. ri alGU , al .O n t	 R,u,,

EDP 5363	 TC99

STD3 `3a (̂	 RESULT 3,Z 5

STD VAL 3,6, 2- -7	 % REC S"1• G

s I

Analysl	 I Analyfl	 2 Analyll	 J 4 181y]I-4 Analy9	 5

WS NIS M,3 W 5	 "

i p

Oa •.e Lme C omr'eled Lae uml My: I

Tc-99: LA-438-101	 (D-1)	 LIQUIDS STANDARD

06WJ a Dike (Tracer) Book Number 76851

G718-5584 kctivity for 100 pi of Spike Added in d m	 (drn3) 8151

P1e4eft.Ik7.._ .'.................................... Volume of Sample in mL	 (SS) 0.25

1955 Xlution Factor	 (DF) 1

$BNiT N0. 'lest Dilution Factor	 (DDF) 1

0 Ipm of Sample from Liquid Scintillation Counter 	 (dml) -	 1003.495

1pm of Sample + Spike from Liquid Scintillation Counter	 (dm2) 5532.269

ROD ACHEN 3ackMund c m	 (BKG cpm) 57

.:;, 1}	 },'A ckm, n	 d Tune Counted in Minutes 	 (BKG time) 20

10/22/93 nstrument Fractional Efficient 	 (EM 0.9431

tection limit	 (Ld) 8.49

ritical Level	 (^) 3.93

c99 Concentration in	 Ci/L	 =	 3.2543E+00

Cri tical Level (Le) = 2.33 • the Squa
re Root of (BKG cpm / BKG time)

Detection limit (Ld) = ((2.72 / BKG time) + (2 a Lc)) / EFF

Detection Level = Ld • drn3 • DF • DDF / ((2220000dpm/pCi) • SS ' (dm2 - dml))

Tc99 pCi/L = (dml ' (1000m1/1) ' dm3 ' DF • DDFJ / ((2220000dpm/ ltCi) • SS • (dm2 - dml))

Tc99 pCVmL = pCi/L / (1000 raL./ 1 )

Spike (Tracer) Recovery = (dm2 — dml) • 1.5 .100 / drn3 BEST AVAILABLE COPY

Tc99 Concentration in pCi/L	 =	 3.25E+00	 DETECTION

LEVEL

Tc99 Concentration in pCi/ml.	 =	 3.25E-03

J 2.75E-05

Spike (Tmcer) Pe very	 =	 83.3%	 pCi/mL

Data Ent ry by:	 !	 Date:	 25-Oct-93

pproved by:	 D ate•	 1c i ll93

Form 1 Rev. 2.0	 -'	 Page 1 of 1

IZI<.7



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-S 'J 	 DJP-0154 REV 0

3

	

SabOW-	 lu 3]

Se n d l qo	 Samob vom,	 Dam

	

T.11 Issues	

P"O",

 719.-5684 102 90 PAY	 10 - 15 - 02	 9:46

Oe,e.m^nal^on	 Melnoa.Smnaara	 nesun unlls	 Cna,ge GoEe	 Re^u^s

Tr_99	 LA-438-101	 uCi/ML	 D44E'3
e^

5-,

a m oie sae	
mome, I„	 f

PIIK	 ^

e,., 

rn

R anz Cam^eal^ons PesWU	 u	
i

REAGENT BLANK

COUNT AS uCI/L

g ^ J

cnG^
H,5

 nn uy,

LA-438-101	 (D-1)	 LIQUIDS	 BLANK

ik	 (Tracer) Book Number	 76851
G719-5684	 tivit	 for 100 1 of Spike Added in d m	 (dm3)	 8151

$6ieR (B	 :'	 olume of Sample in ml,	 (SS)	 1
1955	 Hution Factor	 (DF)	 1
.	 .............................

'oast Dilution Factor 	 (DDF)	 1
0	 m of Sample from liquid Scinti llation Counter	 (dml)	 17.71495

m of Sample + Spike fmm Li uid Scintillation Counter 	 (dm2)	 4453.103
ROD ACHEN	 ckgromd cpm	 (BKG cpm)	 57

8	 ckoround Time Counted in Minutes	 (BKG time)	 20
110/22/ 	 rument Fractional Efficiency	 (F	 0.9416

tection limit	 (W)	 8.50

Tc-99:	

eco

ritical level	 (I C)	 3.93
r99 Concentration in	 Ci/L	 -	 1.4664E-02

Critical level (In) = 2.33 ' the Square Foot of (BKG cpm / BKG time)
Detection limit (Id) = ((2.72 / BKG time) + (2 ' Lc)) / EFF
Detection level = ld • dm3 ' DF' DDF / ((2220000dpm/pCi) ' SS ' (dm2 - dml))
Tc r99 pciA = (dml ' (1000ml./L) ' dm3 • DF' DDF) / ((2220000dpm/pCi)' SS ' (dm2- dml))
Tc-99 pCi/mL = pCi/L / (ID00mL/L)
Spike (Tracer) Recovery = (dm2 — dml)' 1.5 ' 100 / &n3 

BEST AVAILABLE COPY

c-99 Concentration in EWL	 =	 1.47E-02 I	 DETECTION

(EVEI.

r99 Concen tra tion mpCi/mL	 =	 1.47E-05	 ,,,
7.04E-06

pike (Tra cer) Rvery	 =	 81.6%	 pCi/mL

XData Entry by:	 Date:	 25-Oct-93
Approved by:  Date:	 fG/:>'li3
Form 1 Rev. 2.0 	 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
VVh(;-JU-V'WV1-U tj-Ub4 KL-V U

s- G

I l	 I	 I R no . B]I

Tc-99:	 LA-438-101	 (D-1)	 LIQUIDS SAMPLE

8at@e#No ike (Tracer) Book Number 76651

G720-5784 ctivit	 mfor 100 1 of Spike Added in d	 dm3) 8151

Ba2cfT [D	 <'r olume of Sample in mL	 (^) 1

1955 ilution Factor	 (DF) 1

Raruh Ilti i	 t Dilution Factor	 (DDF) 1

0 m of Sample from Liquid Scint illation Counter	 (dml) 0

W m of Sample + Spike from Liquid Scinti llation Counter	 (dm2) 4404.977

ROD ACH EN ckground cpm	 (BKG cpm) 57

 ckpround Tune Counted in Minutes	 (BKG time) 20

10/22/93 nstrument Fractional Efficiency	 (FFF) 0.9431

tection Limit	 IA) 8.49

ritical level	 (L-) 3.93

c99 Concentra tion in	 Ci/L	 =	 <	 7.0731 E-03

PnC ri tical Level.( Le) = 2.33 ' the Square ot of (BKG cpm / BKG time)

Detection Urnit (W) _ ((2.72 / BKG time) + (2 ' Lc)) / FFF	 ]^

Detection Level = Ld' dm3 ' DF' DDF / ((2220000dpm/pCi)' SS' (dm? -- dml))

Tc99 pCi/L = (dml ' (1000mL/L) ' dm3 ' DF ' DDF) / ((2220000dpm/pCi) " SS ' (dm2 - dml))

Tc99 pCi/mL = pCi/L / (1000mL/f.)
Spike (Trace r) Recovery = (dm2 - dml) ' 1.5 • 100 / dm3

	 COPYg^STAVAILASL C /'+//''^^([^^^/
NOTE: Repo rted result is a LESS THAN value calculated 	 G

Data Entry by:	 --	 Date:	 25-Oct-93

pproved by:	 ^^a	 ,,1,	 i ^ ^.^^.`^	 Date: Ic 1 93

Form 1 Rev. 2.0	 Page 1 of 1

Se^^dl No leSa mp	 vo^nl Date Time Issues vr ^orny

C	 720.-5704 10290-DAY.. 10-.L5-93 9:47 2F

eere^m,naoon snemoa Slanamo Reswl Unns Cnarge Code.. Reruns

Tc99 LA-438-101 uCi/ML D44B3 0

'^N= 5^ ^ Cmwme. io

I	 I
A -1 0

rr^
RemarYS	 CT I ^^^ l a^.l]n5	 Resull5

COUNT AS uCIiL

S^^ vY	 c/c)I ^ . /cto.a.^	 <'1 .0'1 E - to	 1.

g odly S^-	 I Analyst- 2 PndIy51 	 a AndIY51. 5PndlYStyn'J

Hr5 N^5 M^5 Nr5

Ddlp Lime Co m p l eLee Lao Unn	 r My ^

^°	 ^9-^ S;oo ^- lv



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHGSD'WN1-DP-054 REV 0

psl	 n	 - a.n

Tc-99: LA-438-101	 (D-1)	 LIQUIDS SAMPLE

S. Brf	 fJa ..	 .::.`:! mke (Tracer) Book Nuber 76851

3721-5784 tivit	 for 100 pi of Spike Added in d m	 (dm1) 8151

:::.. olue of Sample in rot,	 (SS)m 1...............................
1955 ilution Factor	 01 1

t Dilution Factor	 DD 1

m of Sample from	 uid Scint
il
lation Counter	 (dml)li 378.9085

m of Sample + Spike from Liquid Scint il lation Counter	 (dm2) 4778.491

ROD ACHEN ckgound c m	 (BKG cpm) 57

,,,;I	 1g,,, :,::<.:' ckmound Time Counted in Minutes 	 (BKG time) 20

10/22/93 trument Fractional Efficiency	 (EFF) 0.9431

tection Limit	 [d) 8.49

ritical Level	 (Ic) 3.93

799 Concentrat ion in PCi/L	 =	 3.1621 E-01

Critical level (Lc) = 2.33 ' the Square Foot of (BKG cpm / BKG time)

Detection Limit (W) = ((2.72 / BKG tune) + (2 ' Lc)) / EFF

Detection Level = LL ' dm3 a DF' DDF / ((2220000dpm/pCi) ' SS a (dm2 -- dml))

T799 pCi/L = (dml ' (1000mL/Q ' dm3 ' DF' DDF) / ((2220000dpm/µCi) ' SS ' (dm2 - dml))

T799 pCi/mL = pCi/L / (1000mL/0

Spike (Tracer) Recovery = (dm2 - dml)' 1.5 ' 100 / dm3

BEST AVAILABLE COPY

799 Concentration in pCi/L	 = 3. 1 6 E-01 D=ON
EVELL

799 Concentration in µCi/mL	 - 3.16E- 04
7.08E-06

pike (Trace r) Recovery

.

 = 8 1.0 % µCi/mL

Approved by 	 Date: I f. /'j 7 / `i3

Form 1 Rev. 2.0 	 Page 1 of 1

i

Data Entry by' 	 Date:	 25-Oct-93

rJvDti

i N. Sample PomiSe^^s	 Umee	 nonry0." Lme

G	 721.-5784	 102 90 DA':	 i0-iv-93	 9:^0	 26

Tc9JLA-4381611ttCi!ML4B30

Oeierminaeon	 MeinoeSianeara	 Rnun Unns

	 + CJ

geCoen.Reruns

1
Remaaz Cam real ons Res„ns

COUNT AS uCI/L
	

to %^

Spy yG. ^ — ^6¢sl	 —	 wc, i-_,
^

an

Anawil ^ I	 Analyll 	 2	 Pnalyst. J	 4nalysl -a	 Analyst	 5-

...•	 Nrl	 Hr1	 H1	 Ma
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHO-0 AI'l—Dry—;;54 REV 9

Ia -eJi

Tc-99: LA-438-101	 (D-1)	 LIQUIDS	 SAMPLE

'&H[Na	 ike (Tracer) Book Number	 76 13 51

u	

H-

3722-5784	 tivit	 for 100 pi of Spike Added in d m	 (dm3)	 8151

sa '	 .°el

 Time	

I

_,,,,,,, Batch tfS„ •,.%^	 olume of Sam le in mL	 (SS)	 1

1955	 Dilution Factor 	 (DF)	 1

iRerun CEet s 	 ,est Dilution Factor 	 (DDF)	 1

0	 m of Sample from Liquid Scintillation Counter	 (dml)	 347.1517

?f^	 .•""-'	 m of Sample + Spike fmm Liquid Scintillation Counter 	 (d	 4835.365

ROD ACHEN	 ckgoomd cpm	 (BKG cpm)	 57
•.^	 c ,round	 e Counted in Minutes	 (BKG time)	 20

10/22/93	 nstrvment Fractional Efficienc	 EM	 0.9431

tection limit	 aL)	 8.49

ritical Level	 (Lc)	 3.93

799 Concentmtion in	 Ci/L	 =	 2.8399E-07

T799 µci/ad. =µci/L / (looamL/q

Spike (T^d R̂ Very = (amz — aml) • l.s ' loo / dm3 
BEST AVAILABLE COPY

Spike (Tacer) Recovery =	 82.6% 	 µCi/mL

;Approved by: .Date:	 IGj3 2 (S3
Form 1 Rev. 2.0

	
Page 1 of 1

Critical Level (Le) = 2.33 'the Square Root of (BKG cpm /BKC time)
Detection limit ([d) _((2.72 /BKC time) + (2 • [c)) / EFF

Detection level = Id' dm3 ' DF • DDF ((2220000dpm/µCi)' SS' (dm2 - dcnl ))

T799 µCi/L = (dml ' (1000mL/la' dm3 • DF' DDF) / ((2220000dpm/µCi) SS ' (dm2 - dml))

T799 Concentration in µCi/L	 =	 2.84E-01 	 DE1'ECf10N

IEVEL

1`c99 Concentration in µG/ail.	 =	 2.84E-04

6.94E-06

Data Ent ry by: 	 Date:	 25

933

renal No	 Sample Vo^nl 	 Dam	

15-93	

L	 Vnonry

G	 722.-5754	 102 90 PAY	 10-

me

9:

 Issuedfue

50 	 26
Delermraalmn	 memoaslan°ara	 Hewn Umu	 Garge co0e	 He.uro

Tc93	 LA-438-101	 uCi/ML	 D44E3	 0
s,”, 5^[e	 customer ID

R1,11,

c— l
R1 ,11, aD^^^,^al,^nf	 Hef^lll

Uc

CGUNT

ndlv)I	 1	

AS	 uC

^^

I

^

Anal

;

Y)I

/L	

Z

loo...l	

AnalYfl . J	 Andlyfl -A  ___ 	 a	 Analy)1 - 3

Hr )	 s. ,.•	 Mr)	 Hr1

Ddlc	 Ln^e Completed	 Lao UnJ Myr

o	 z19-^	 ls^^o



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SO-ViVl-Da- -IV o

Tc-99: LA-438-101	 (D-1)	 LIQUIDS

SetTltr„: ,;;' &e Tracer) Book Number

Ml

G723-5784 tivit	 for 100 1 of S ike Added in d m	 (dm3)

olume of Sam le in mL (SS)

1955 Elution Factor	 (DF) 1
d4txr....: t Dilution Factor	 DDF) 1

m of	 uSample from Liquid Scintillation Counter	 (dml) 371.4757
.<r.AfeS m of Sample + Spike from Liquid Scintillation Counter	 dm2) 4753.448
OO ACHEN ckground cpm	 (BKG cpm) 57

-:i:dt6 ck	 and Tune Counted in Minutes	 (BKG time) 20
10122!93 rstnunent Fractional Efficiency	 (EFF) 0.9434

limtection	 it	 (fd) 8.48
ritical level	 (14- 3.93
r99 Concentration in	 Ci/L	 -	 3.1126E-01

Critical Level (U) = 2.33 • the Squa re Root of (BKG cpm / BKG time)
Detection Limit (Id) _ ((2.72 / BKG time) + (2 ' lr)) / EFF

Detection Level = Ld a dm3 a DF • DDF / ((2220000dpm/pCi)' SS a (dm2 - dml))

Tc-99 PGA = (dml ' (1000nil./L)' dm3 • DF • DDF) / ((2220000dpm/pCi) • SS • (dm2 - d rr i))
Te-99 pci/mL = pCiA / (1000mL/t)

m?Spike (Tracer) Recovery = (dm?- dml) • 1.5 • 100 / dm7

BEST AVAiLABLE COPY

Data Entry by: —	Date:	 25-Oct-93
IApproved by	 y , r J	 ^ "^	 Dater r 0/J7l ^ -1

Form 1 Rev. 2.0	 .	 T=	 Page 1 of 1

$o^ai N. Samob Aam	 Oam	 fime wuea	 e rmnry

728.-67 g Y	 lII^ g0 PAY	 ]A-15-J3	 B:F^S	 ZF
p¢Ierm^ndlrOn	 MelhOr)$(indard	 Resu^l Un r ls	 C"', [00<	 Aerunf

Ta97	 LA-432-1.01	 uCi!ML	 D44B'	 0
Samo^e See	 Cualomer ip

COUNT AS uCI/L

lJ	 4

analyst . 1	 4nalyil 	 2	 Fndlysl l^p-^	 Pni^ybl. a	 gnaly3l 	 $

^/f	 iX.ZMtn4^ 	 .
Hrs	 Hr3	 Hrs	 Hrs	 H

Dare	 Same Cnmplelzd	 lAD Uml Myr

^^	 ^3	 mss: a ^	 °-	 G
i^ ev

1934



BEST AVAILABLE COPY

935



BEST AVAILABLE COPY

936



WHGSD-VJM-DP-054 REV 0

WESTINGHOUSE HANFORD COMPANY	 i

222-S LABORATORY

ANALYTICAL BATCH
Segment Serial No.	

Sample. Pr ID.

Lab Customer
_,, r	

.._'lei-	 /_ ._• i l	 /V"Y-^`<, ^?–n'^

Analysis:	 —7	 p Prep:

Instrument: Procedure/Rev:	 h	 ^;-I(''
L	 I	 i	 ,_^

Technologist: ^<'^Jf^r.^ ^r^ 	 ^^^,. ,^^ Date:

Starting Time: (15) .O J Temperature	 (^

Ending Time:
i q	

C Chemist:

Comments:

Description Lab ID

LI-<<., ^^;4.J r^_,^

2 ( jK

q ' y, hhG	 iu

5 r,"	 ^_ -	 y°i	)i,y

6 ^,r"^^^-' ^: , cif	t'^

7

8

9

10

Description	 Lab ID

11

12	 ----

13

14

15

16

17

18

19

20

Standard	 Primary Book No. Second Book No: Third Book No. and	 Final Vol. of
Type	 and Aliquot Vol.	 and Aliquot Vol.	 Aliquot Vol.

9,37

A-6000-881 1031921



WHC-SD-Wkl-DP-054 RE-V O
ANALYTICAL BATCH SUMMARY SHEET

METHOD
	

DATE START

LA-438-1 01	 NOVEMBER 30,1993
PREPARED BY	 DATE COMPLETE

J.L. SLIPPERN	 DECEMBER 16, 1993

UNITIT

NARRATIVE'.	 O%	 NO SPECIAL PRORLEMSIMETHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH'.

Th. ruulb Mr M. AWhd.rL are .. uCilL.

•' r f



r`l- l-E HIVHL T I n-HL —. MU IIV UUA nS LUVV-UU
	

VVI51I t IN OYAut

1-2—
	 WHC-SD ,hlNi-DP-054 REV O

5e•ral No 5amore Poml Dam Trme Issued Pnorn.

7 1 i^ DAY
`Dele•mmauon MelneE Sandard Result um" Cna,,e Code Pena•~

Tc90 LA-4^8-101 RT'11•70 1JEF'Y J,-,
Sample site

°150rp 	+	 s;plkc 4 IbU51
euslome, ID	 ~

P P m a r 45	 Gd l C irlaliO n S	 Pesuriz

sr:;u x,365)	 FE:_LIL. 3,-7 )̀4

STD  VAL -3,67  7	 FEC 103, / °^^

I Analyst- ] Analyal - J Analysl	 a
Jl

Analyst- 5

Mrs N•5 Mrs Mrs r	 u,

^j1

Oate

1l	 i3b h^
Tm•e C

I

 elea

i^ r ^^

Lap Una My,

^

1

^^

'	 SabPPo.CbI e i Alr

Tc-99:	 LA-438-101	 (D-1)	 LIQUIDS [ STANDARD

3U181''id4 ike (Tracer) Book Number 76651

G745-5584 Acuity for 100 pi of Spike Added in dpm 	 (dm3) 8151

776iC i {13	 _ 'olume of Sample in nil.	 (.SS) 0.25

2266 Motion Factor	 (DF) 1

l3anmJNa ioe4 Dilution Factor 	 (DDF) 1

0 I m of Sample from Liquid Scintillation Counter	 (dml) 947.0219

Allaf SF ipin of Sample + Spike from liquid Scintillation Counter 	 (dint) 4670.286

R MEYERS ackeround cpm	 (BKG cpm) 53.95

a 43 ackground Time Counted in ,llinutes	 (BKG time) 20

11/30/93 wtrument Fractional Efficienev 	 OF) 0.9318

election Unit	 (Ll) 8.36

ritieal Level	 ([c) 3.83

X99 Concentration in pCi/L 	 =	 3.7355E+00

Critical Level (Le) = 2.33 ' the Square Root of (BKG cpm / BKG time)

Detection linilt (LA) = ((2.72 / BKG time) + (2 ' Lc)) / EFF

Detection Level = Ld ' dm3 ' DF DDF ((2220000dpnl ' SS' (dm2 — dml))

Tc-99 pCi/L = (dml ' (1000mL/L) ' dm3 ' DF a DDF) / ((2220000dpnl ' SS ' (dm2 — dml ))

Tc-99 pCi/mL = pCi/L / (1000mL/L)

Spike (Tracer) Recovery = (dm2 — dml)' 1.5 ' 100 / dm3 

BEST AVAILABLE COPY

Concentration in pCi/L	 =	 3.74E+00	 DETECTION

LEVEL

Concentration in pCi/nil. 	 =	 3.74E-03	 .__ _ _
3.30E-05

(Tracer) Reeovery 	 =	 68.5°/p	 pCiitnL

Data Entry by ,	Date:	 07-Dec-93

PProved bY :	^..^ ,^5,	 ^.	 '	 Date:

Form 1 Rev. 2.0	 ^'Q	 Page 7 of 1

—7r^



PLACE ANALYTICAL_ CARD IN BOX BELOW-DO NOT WRITE IN SPACE

VVHC-SD's' M-DP-054 REV O

I

s. cn000cr	 4	 ads

LA-438-101	 (D-1)	 LIQUIDS	 I	 BLANK
,$P,riB[{N'p	 ike (Tracer) Book Number	 76 13 51

G746-5684	 ket,Mty for 100 l of S ike Added in d m	 (dm3)	 8151

B8tC131I1J	 olume of Sample in ml,	 (SS)	 1

2266	 ilution Factor	 (DF)	 1

}38Y{111 °.hEo 	 3	 icest Dilution Factor	 (DDF)	 1

0	 m of Sample from liquid Scintillation Gjunter 	 (dml)	 9.223468

..................................._,r.....ArkBt^'st	 .l!;	 m of Sam le + S ike [mm IV uid Scintillation Counter 	 (dm2)	 3865.861

mR MEYERS	 ackeund cpm	 (BKG cpm)	 53.95

IIat	 -!	 ackzmund Time Counted in Nliuutes	 (BEG time)	 20

11130/93	 nstrument Fractional E[ficiencv	 (EFF)	 0.9324

etectiun [rout	 (Ll)	 8.35

ritical Level	 ([c)	 3.83

r99 Concentration in pCi/L 	 8.7810E-03

C ri tical Level (Ir) = 2.33 ' the Square @-mt of (BKG cpm / BKG time)

Detection Limit (Ld) _ ((2.72 / EKG time) + (2 ` Lc)) / EFF
Detection Level = Ld ` dm3 ` DF a DDF / ((2220000dpm/pCi) ` SS ` (dm2 - dn il ))

Tc-99 pCi/L = (dnil a (1000mL/L) ` dm3 ' DF ` DDF) / ((2220000dpm/pCi) ` SS ` (dm2 - dnil ))

Tc-99 pCi/nd, = pCi/L / (1000nil./L)
Spike (Tracer) Reco^rry = (drzl2 - dml) ` 15 ' 100 /dm3

BEST AVAILABLE COPY

Data Entry by:	 '	 Date:	 07-Dec-93

Approved by:	 V p-D.n	 Date t ^ ( 1l / q3

PaForm 1 Rev. 2.0	 '''	 ge 1 of 1

$er^dl NO	 $dm0^e Poi^I	 Dale	 Time ^ss^ed	 Pr.criv

r;	 7qF--=;h.R-0	 i02	 `. ? n	 r'AY	 -	 1.]-^"-cl^
De;e.m^naeon	 Memoe5idnaam	 aesun Unns	 Cnarge Cooe	 een.^s

Tc!39	 LA-4-1^^7	 nCi%ML

sdmSample s, 	 crsion,er .o

REAGENT

^	 -r	 UU r, I ^	 ^k^ ^ ^^ 651	 ^^,,,<

R emd^43. Gdl Lll l d liOr'3. Ppyu ^5	 I

^

COUNT A:-, uCI!L

Tc-99: 

REAGENT EL;C,tdli

M

p//,yp1- I 

HA

Analyil  

M

P

HH,

Da 	

>edlysl ^J	 Analyst 	 a	 And^ysl	 5

H	 Hrs	 H s

i.m	 Unn Myr

11

ie

^ 30^5^	 I^^S

O^el¢4	 Lai

• t



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

_	 ...	 r -SD Vi YI - DP-0154 RE	 0
h = L,

s. .6ex.061	 rR-r0-e3,

Tc-99:	 LA-438-101	 (D-1)	 LIQUIDS L	 SAMPLE

Sar:141.J ny..:< ke (Tracer) Book Number 76851

G747-5784 4ctimit	 for 100	 l of Spike Added in d m	 (dm3) 8151

iwa; FLJ volume of Sample in ml, 	 (SS) 1

2266 Elution Factor	 (DF) 1

AaCUf1FfQ0.	 -.; igest Dilution Factor	 (DDF) 1

0 m of Sample from Liquid Scintillation Counter	 (drril) 4.846776

m of Sample + Spike from Liquid Scintillation Counter	 (dmn2) 2875.388

R MEYERS ackgmund rpm	 (BKG cpm) 53.95

L1sia •ekground Time Counted in Minutes	 (BKG time) 20

11/30/93 mstmment Fmr_Lion.d E[Gcieucv 	 (EFF) 0.9388

eLection liutit 	 (Id) 8.30

riLical Level	 (Ir) 3.83

r99 Concentration in pCi/L	 -	 <	 1.0613E-02

Critical Level (Le) = 2.33 ' the Square Root of (BKG cpm / BKG time)

Detection Limit (1d) = ((2.72 / BKG LiLime) + (2 ' lc)) / EFF

Detection level = Id' dm3 ' DF' DDF / ((2220000dfm/pCi)' SS' (dmn2 - imnl ))
To-99 pCi/L = (dml ' (1000mL/L) ' dm3 ' DF' DDF) / ((2220000dpm/pCi) ' SS ' (dm2 - dmnl))

Tr99 pCi/nil. = pCi/L / (1000m 1,/L)

Spike (Tracer) Recovery = (dm2 - dml) ' 1.5 ' 100 / dm3

NOTE: Reported result is a LESS THAN value calculated BESTAVAILABLE COPY
from the statistical Detection Limit (Ld).

r99 Concentration in pci/L	 =	 < 1.06E-02	 DETECTION

..1E

r99 Concentration in	 Ci/nil.	 _	 < 1.06E-05
1.06E-05

pCi; nil.pike (Tracer) Reco very	 =	 52.8%

Pnrm t Rev_ 20	 _ j Page 1 of 1

Data Entry by:	 Date:	 07-Dec-93

I[Approved by:	 L1 _^^. S v. ^ ^- y.	 ^	 Date: t"2 m ^, 4'3

94.1

Se•ai No	 Sample vo^m	 Dare	 Tme bsuee

7--5

nry

•.•	

vn

^. oF.

a 3 a -

Dererm rnar^en	 me

,A

rn -oa Sra naara	 Rewn Unns	

uyiome, ^o
i9

e

C^arge Code	 Re,,.,

T
sem

'1?	 1rr1	 ,v'5!;r	 rrT	 nv n
aie s

IIr^ -^ r c1 o^15r	 ^y^ ^;E^Si	 ^_^r

1	 gnilyyl - }	 \	 Pnalyal "]	 Analyil 	 i	 gnalyyl	 5-
N ;

H i	 Mry	 Nry	 Hry	 Mry

Dare

Il	 ;6	 ti7	 I`^I^
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

---	 WHC-SD-1J;1M-DP-054 REVD

se..a' No 5-0e Pont Dale Time Swed P".,'

DAY 11 	 ?—(a:3 1:	 5 _1

Dererm^nuo n V it od Sanaa m- Rerun Un1u Cla,B	 Lode Reramd 

1,/M L F;LS 1^

Sam^ie Sae
11171 m1110

Pen a.•3 ca ca..^. R..as

µC /,y, L3:^3 E	 4

1 Analyil'I 11"Y"] >naly3l-a Analyil-5

IIUU, 11

–

'^^• "

Hri Hri Hr5 Hri MSS

^	

h

Tml,	 Cyled

5
UO Um MVr

..	 ....	 ...	 .	 .....
V

Tc-99:	 LA-438-101	 (D-1)	 LIQUIDS [	 SAMPLE

Setlatsla,.,,..r? 3pike (Tracer) Book Number 76851

G748-5784 ketivily for 100	 I of Spike Added in d m	 (dm3) 8151

B81Ch+m	 i Blume of Sample in n il.	 (SS) 1

2266	 11lution Factor	 (DF) 1

Rerun ^N0 iRest Dilution Factor	 DDF) 1

0 Ipm of Sample from Liquid Scintillation Counter	 (dn il ) 384.3827

9n81'''SY. m of Sample + Spike from Liquid Scintillation Counter	 (dm2) 4167.239

R MEYERS ackMund clam	 (BKG cpm) 53.95

' ABCe ack'round Time Counted in flinules	 (DKr time) 20

11/30 193 nstrument Fractional Efficiency	 (EFF) 0.9324

election Limit	 (Ld) 8.35

ritical Level	 (Le) 3.83

r99 Concentration in pCi/L	 =	 3.7308E-01

Critical Level Qe) = 2.33 ' the Squa re Root of (BKG elan / BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 ' Le)) / EFF

Detection Level = Id ' dm3 ' DF ' DDF ((2220000dpm/pCi) ' SS ' (dm2 — dml ))
Tc-99 pCi/L = (dml ' (1000mL/L)' dm3 ' DF' DDF) / ((2220000dpm/pCi) SS' (drn2 — dn il))

Tr99 pCi/mL = pCi/L / (1000n,L/L)

Spike (Tracer) Recovery = (dm2 — dml) ' 1.5 ' 100 / dm3

BESTAVAILABLE COPY

9 Concentration in uCi/L	 =

LDTL
3.73E-04

8.11 E-06

uCi/ mL



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

P

9-10	 VJHC-SD ,')fA-DP-0574 REV O
Sera, No SamNe Pomr Dam T me ,Sued Pnonly

7-09--572 :. 1 ] 0 2.	 Din DAY
1

1^:°`, C6
oc,e.m,nal— ",,hod S,andard aesw, Urns Cna. qe Code Reruns

Cc97 A--0:1^a-101 uCi/,9 L, V06F.L 0
Same a S¢ Cosw,oer iD

Rema,L5. Call,, al oo5	 All " 11

Pnd1y51 	 1 Pnd1y51 	 J Pnaly Sl ^ d Pnalysl ^ 5

F
^^^,
l i/ J7,Z	 ry ^/	

..

Nr5 All Mrf M.] Mrs

Dar 1,^re C	 r^y+ cled Lad U-1 M,

Tc-99:	 LA-438-101	 (D-1)	 LIQUIDS [	 SAMPLE

... ike (Tracer) Book Number 76851

G749-5784 Activity for f 00	 I of Spike Added in d m	 (dm3) 8151

7777gg.{Ctl m 	! olume of Sample in mL 	 (SS) 1

2266 Dilution Factor	 (DF) 1

$01iir3 'NO. oest Dilution Factor	 (DDF) 1

0

ti

ipm of Sample from Liquid Scintillation Counter 	 (drnl) 448.4607

li[te1' .4i 1pm of Sample + Spike from Liquid Scintillation Counter	 (dm2) 4440.337

R MEYERS 3ackground clan	 (BKG rpm) 53.95

$;8 ackeround Time Counted in Minutes 	 (BKG time) 20

11/30 /93 nstrument Fractional Efficiency 	(EFF) 0.9346

Detection lint	 ( d) 8.33

ritical Level	 (Ic) 3.83

r99 Concentration in pCi/L	 =	 4.1248E-01

Critical Level (Lc) = 2.33 ' the Square Root of (BKG cpm / BKG time)

Detection limit (Id) _ ((2.72 / BKG time) + (2 ' Le)) / EFF

Detection Level = Id' dm3 ' DF' DDF / ((2220000dpm/pCi)' SS' (drn2 - dml))
Tc-99 pCVL = (dral ' (1000nil,/L) • dm3 ' DF' DDF) / ((222DOOOdpm/pCi) SS' (dnn2 - drnl))

Tc-99 pCi/mL = pCi/L / (1000 mL/ L)

Spike (Tracer) Recove ry = (dm2 - dml) ' 1.5 ' 100 / dm3

BEST AVAILABLE COPY

r99 Concentmtion in pCi/L 	 = 4.12E-01 DETECTION	 j

LEVEL

r99 Concentration in	 Ci/nil .	 = 4.12E-04
7.67E-06

pike (Tracer) Recovery	 = 73.5% pCi/mL

Data Entry by:	 Date:	 07-Dec-93

Approved by'	 ^^-,,,-	 , `,_	 nno `	 Date: 17 I 1 v (G 3

Form 1 Rev. 2.0	 Lj	 A '2	 Page 1 of 1
v a^



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC.IN-054 REV 0 -SD	 -D iP
1 iz

A)del a m.en

Tc-99:	 LA-438-101	 (D-1)	 LIQUIDS [	 SAMPLE

SCrI:Nq^ ike (Tracer) Book Number 76851
G750-5784 4cti5dt	 for 1001A of Spike Added in d m	 (dm3) 8151

9tCt3 kD	 = Volume of Sample in nil.	 (SS) 1
2266 Dilution Factor	 (DF) 1

A8C73A3Afq ieest Dilution Factor	 DDF) 1
0 m of Sample from Li uid Scintillation Counter	 (drill)) 619.8493

l•11L6T. sE m of Sample + Spike from Liquid Scintillation Grunter	 (dm2) 4362.644
R MEYERS m 53.95

^1afa

arkgun

F

d rpm	 (BKG cpm)
ack.t and Time Counted in kfinules 	 (BKG time) 20

1 1130/93 Instrument Fractional Efficienc y 	(EFF) 0.9324
etection limit	 (Id) 8.35
ritical Level	 (U.) 3.83
e-99 Concentration in pCi/L 	 —	 6.0806E-01

Critical level (G>) = 2.33 a the Square Root of (BKG epm / BKG Lime)
Detection limit (ld) = ((2.72 / BKG time) + (2 a Ile)) / EFF
Detection Level = Id a dm3 a DF a TIDE / ((2220000dpm/pCi) a SS a (dm2 - chni
Tc-99 pCi/L = (ii a (1000mL/L) a dm3 a DF a 'DDF) / ((2220000dpm/pCi) a S'S a (dm2 - dml))
Tc-99 pCi/mL = pCi/L / (I OOOnil./L)

2Spike (Tracer) Recovery = (dm2- dml) a 1.5 a 100 / dm3

BESTAVAILABLE COP`(
r99 Concentration in lI	 =	 6.08E-01	 DETECTION

IE\11,
e-99 Concentration in pCi/nil. 	 -	 6.08E -0

---- ---	 8.20E-06
Spike (Tracer) Recovers	 =	 68.9%	 pCi/ nil.

 
^ ^	 Page 1 of 1

Data Entry by:Date:	 07-Dec-93
Approved by: 	 Date: N

	 t ^ I ^t3
Form 1 Rev. 2.0	

re

JZI

Dar Time Issued Pno,n
Semi 6+o	

-.l^.i	

Sa ',m 

n

Pre 

7

vo^^r

nn	 DAY	 ler;	 7rrn.1-"2- !1 3	 17,:5°,-	

iy

Daermmaeon	 Mernoa. 5ra naa,a 	 Resurr Unes	 Cna,ge Code	 aen,m

my-fin	 Ln- 4'r7-7 n 1 	 ,^^_ i iP1L	 V
Cullom,

G
Cullom, or

L	 n
sam P ie s	

IP
	

'1 /'	 I	 ^1
e

m I	 VUIn^	 SPILL
	 /bYi'Jr	 n—r3

NT

5 e.mr^aro^5 ae,wr5

rOr 	 A.-' 	 I,L	 -

vr1L

An.'".^

	

Analyst J 

Cn. 03

Ana

E

rysl -- 1 

q	 µ'ms

 Analyst 5AA	

1^   nn

N,5	 Hr	 Hr5	 Hr5

T	

H,s	 S

Dale	 me C	 prp^¢Q	 atn Una Myr

)I 3n S^	 1^^5	 il-.^



ERR

� o! ���,//r 7c� 1,��^`� ^�'.
@}���.� D'�0 � .DP.054 ��l/ ��

F`AGE: 1

USER: 5 ID:TC 99	 PRESET TIME: 20 � 00	 TUE 30 NOV 19 � 3 21;08
SA�PLE REPEAT: 1 CYCL[ �� PEAT: 1 3CR:N	 RS232;N
H#: 1 AOC � Y QC � ;N RCM;Y 2 1-: HA9E MONITOR:N
RCM-TIME �	 0 � 10 I 1 11 � 999 � 95
CHAMNEL 1 50 UL � B00 � SIGMA � 0 � 10 BKG Si]8:	 0 �� 0 9K8 25IG: �� 0) LS �� 	 �

',.�� '/ �� 	 ���� ' � L:P �� 	 �� ` ���	 X' � // � 	 ��� `	 ��� C	 � `/ � z	 1 ��� ^

Lm � ! � OWN [D:lC 99	 UNKNOWN � EPLI �� !E �� 1
UNKNOWN NORM FACTOR I5 � 1 � Q 1. � 000O
UNKNOWN UNITS	 IS0 1 � DP 1

UNKNOWN HALF L. F. 	 CnRRECTlON:N
INDIYIDUAL UNKNOWN NORM FACTORS � N	 BACKGROUND QUENCH CURV � S � Y
STANDA�D ID: 131 �2B-A 1-10	 QUENCH LIMITS	 LOW:73 � 67	 11 1. GI

HALF LI � E(DAYS)	 ISO1:N
CTAHDARD DPM	 ISO1:0 � 000O0000

� A � PDS C � 	 CFM	 2SIG � TIME	 EL TTME AY5 H#	 � CM � 	 ERF

�� � i	 � �	 |	 i	 ��� 95	 6 ��� 	 2V �� 0	 2'' ��� 4	 | ���� ' � 	 �� � .`

8A � K6ROUND
�

QUENCM CUR y E � : CONSTANT

BEST
� 	

AVAILABLE COPY
CHANN|
QUENO
A � 53 � 95o00	 � :0 � 0000000O	 C:o � 00000000	 0 � 0 � 0o � O0oo0o0o

BACKORDUND CUENC! � CUR;E CORRELATlON TAGLE

MEASURED	 CALCULATED	 P � RCENT
BKG	 H#	 CPM �	 CPM � 	 DIFF.	 FLAG
��� 	 ����� 	 �������� 	 ���������� 	 ������� 	 ���

1	 l48 � 0	 5 �� 95	 ��� 95	 0 � 00

	

BACKGROUND DUE NCH LlMITS 	 LOW:0 � O00

	

TOTAL QUENCH LIM{TS	 LOW:73 � 67
HIOH � 1000 �
HlGH:207 � 7

������



� M PUS CH CPM	 2SIG � TIME

5 **- 7 1 58.50	 5,85 20 � 00
lSO1 %EFF CU1:93 � 88

o **- � 1 2761.55	 0 � 83 20.00
ISO1 � EFF CH1:94.16

7 **- 9 1 412.35	 2.20 20.00
I501 %EFF CH1 � 93.24

8 **-10 > 3937.5 0 	0.71 20.00
7SO1 %EFF C � 0 73. 24

9 **-11 1 473.10	 2.06 20.00
I501 � EFF CH1 � 95 � 46

1 0 * � -12 1 4197. 25	 0 � 6 9 20.00
ISO1 %EF � CM1 � 93,31

11 *+- 1 1 631.90	 1 ^ 78 20.00
ISO � %EFF CH1 � 93 � 24

12 **- 2 1 4119.90	 0,70 20 � 08
TS 0 1 % � FF CH1:93 � 18

EL TIME A � G H# RCM �

126.61 153.0 4 � 29
IS0 1 DPM � 4 � 8 46776

1 47 � 70 149.0 0 � 21
I 90 1 DPM � 2875.388

1 68. 8 0 1 6 1.0 1.60
ISO1 DPM � 384. �� 27

189 ^ 96 161.0 0 � 17
ISO1 DPM � 4167.239

21 1.06 15B.0 1.27
I 50 1 DPM � 448.4607

232 � 15 16 0 .0 0.12
I � O1 DPM � 4440 � 337

253.31 161.0 1.13
IS � 1 DPM � 619.8493

274.46 162 � 0 0.18
l � O1 DPM � 4362 � 644

����Ty���� 8 �������
��� / �tV �� !Lm ������� » /

� �� ^� 	 � 	 � 	 � � '

���c�\jN�J3���� ��V ��
vv`.�r��/,," � ~

PAGE: 2

ERR 

iw



VVHC-SDlAJM-DP-0 4 REV 0

90-DAY - OTHER ANALYSES

•94'7



i-

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY	 VJHCi-SD—'VA,,1-JP- 05z4 REV O

ANALYTICAL BATCH

La Segment Serial No.	 Cus o er D L j 90-27 `^	 !)>CJ
^' ^- 9 - o^ C O	 1^

Analysis:	 Sample Pr
17 	 C 	 1-:^)t rfc

Instrument:
A

_	 Q 7 Z 'j Procedure/ Rev:	 a)

TechnologistQ6 

Starting Time:	 ^^:	 U

Date:	 ti

Temperature	 o

Ending Time:	 ^^,'^ v Chemist:	 S (^ ^d	 c cr

Comments:

Description Lab ID

1

2 1 -S

3 L^ - g S
4 -	 -S

5 S^	 I v - 60 •	 7

6 20 t s
7

8

9

10

Description	 Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

L-Mc S bt/,Q iz.^cb u

948
A-60 -eel W3I911



THIS PAGE INTENTIONALLY
LEFT BLANK.



WHGSD-11AA-DP-054 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: LA 344-105 _ 	 ANALYTE:	 ttil^ TOG ANALYSIS START DATE:

PREPARED BY: Rob Schroeder	 DATE PREPARED:	 fU - zo --1 -S

PROJECT:uoz forAYUNITS:	 SAMPLE PREP	 irec	 / Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

T.D CG 69 9=.

K 9 7 L a
<-5.	 0"sr-1. M

9-9 CT r09-1 5,50
k^

C.-9 700 '7. 7 	 "4W-
D-9 7n t 1.	 -+-InA

L ^ NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

1	 w

14-a-0-4 ^v

.. .



WHGSD 1NV,-DP-054 REV 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

d 	 p6t	 iRtp l]1

la-a.s—g3	 /

Sd be	 R tp nlr

R̂ i zs aso

BESTAVAILABLE COPY

-950

serial r+o Sampre Roan Dale' Tr,e bsueo	 Rr.mn;

G	 696.-55'6 102 90 DAY 9-23-93 14:46	 I^G
ocler minauon 4l tnroo-9a^earn R1,11 units enarge eoar

TOC LA-344-105 ^d RECOVERY D41B3	 ^!
Sam,,, sve eu3lomer lo.

ac^o-^.^ 1 — . as o sTD
Rpmar45. Cale lrlal r on5. Rp3uli3

S356	 CO3TOC

STD#/6/U/^/^—	 RESULT	 ^ r aY

STD VAL	 %REC 9^°w

narysl 	 1 AnalYSl 	 J Analyst 	 J A	 elyC	 r ., Andlysl	 5

Mrl Hrs

Oala irnb Completed Ldp U m l Mg,

Serial No	 Sam pie Roml	 One	 T, Issuea	 prrorry

G	 697.-5626	 102 90 DAY	 9-23-93	 14:59	 2G
Oele r mr nalron	 Method ^$Ii nO atn 	 1111.11 Lt.." Crtar9e Cone.	 R,-,

TOC 	 LA-344-105	 uG	 C/ML	 D4463	 9	 I
Sample sr.e	 el,v	 erom	 to

?	 .r700^-^	 .SO	 BLK
gemar l.3. CalCU r ai rpn s. Resull5

REAGENT BLANK

c <
/cc*

Analv[I -I	 Andly3l .2	 Analyfl . J	 Analyil - d	 Analyst	 5

.•r3	 Mr3	 Mrs	 Nr3

Cie Trme Completed	 Lab Unrl Myr

to ^,(9j	 /`I.o	 ^	 ^	 /c•i ;



WHC—SD?N,M—DP-454 REV 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

J.

1

6.	 o	 .	 -

Riu	 vwp^^n

Oale	 Time COmplele	

COPY

oaZS_V

BESTAVAILABLE	

a

se,^dl Ho	 sample ao^m	 Dale	 nine ISSUea	 w^p,^ty

C,	 698.-.5725	 102 90 DAY	 3-23-93	 15:	 5	 26
Dole . m.nal . pn Mrinpa 5la n na,a gewll UmB Gnaigp Gpar Rnrun.

TOC LA-344-105 ur, C!ML D44B3 0
sam pp s,x cuslpmpr to

m I _
	

o -	 on A-9
gema,s s. CdlCli l dl^O n 3	 ge3„II3

AnalyY 	 1 Analyst,,I 	 1 AnalyL -d Analyst .4 AnalY31 - 5

ws q3 s Ibe

Oal p Tim<Complplpe Lap Unil M	 r

se pal Ho	 ^^	 sample Point

699.-57261	 102 90 DAY	 9-23-93	 15:	 6	 25
Tale	 nine hsuee	 gr , or , ly

oelerm^nanon	 MemoO. slanear0	 Rewn Umrs	 Cnar9e e p ee	 ge,nrm

TOC	 LA-344-105	 uG C/ML	 D44B3	 0
Sam p4 sHe	 Cuslnmer 10

7 v^ Jn` —	—.^p0	 B-9
gemarMS. Ca KUralmn3. ge3uns	

/
S•SOE-3^/f X ;Docoaa 	 < 5.5` ^`r

L
/OJG

d l Y Sl 	 I	 Analy3l 	 1	 AnalY31 - J	 Analy3l 	 d	 Ana 1131 - 5

Hrs	 Hr3	 Hrs	 Hrs

t

e	 Lao Unil Mgr	

q	 e

951d



WHC-SD-VX1-DP-051 REVD

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE
Ji

$	 -	 1	 I	 . IU,	 I

Rw	 1s -as 3 -9

^^^ZS l5p51
	 y

Date	

G'	

Trn,/y

	

COPYBESTAVAILABLE

tl

 Completed	 LdC Unil Mgr

952

Senal No Sample Po.^t npnly

G	 700.-5726 102 90 DAY 2 26

Dcl	 mae p ^ Melnod Slamara Rezun nrms

TOC LA-344-105 uG RC/MIL 0

mpleSdeSa7 a'h^rrD
Remd r kl. Cd l c u l anpn 5. Re5U115

=	 7.7	 L
-4,311n-4,311n

lope

AndIY51 	 1 AndIy51 	 1 Analyst 	 ^ Analyst - a AndIY11 - $

Hr1 Mr1 His

Ddl!
Timeme Comp lele0 Lai Vnil M r / n

io%z)Zr ,36 I	 ^

$tria l qo 	 -	 Sample Point 	 -	 Dale'	 Time issued	 Rupmy

G	 701.-5726	 102 90 DAY	 9-23-93	 15: 7	 26
Delermwal u n	 Melnoa. slanaara	 R¢sull U n ns	 Cnarge Coae	 Renma

TOC	 LA-344-105	 uG C/ML	 D44B3	 0
Sample Sue	 Customer ID

7 ^^, - .ate- ram	 D-9
RemarYS. Cdl[rial . pn5. Resulif

^ocv

nd1y51 	 I	 AnaIY11' 3 Analyst 	 J	 Analyil .4	 Analyst 	 5

Hri
HIS	

HIS	 Hri



vip Qnic- viW!j- ,	 p-, ry ,n

d J. . . . . . 	 . . 	 . . .
j f I i

0 00

2.00 9.,9".)

F	 t

BEST AVAILABLE COPY

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES _L-'j '7_Z TO

RML]



/()C
l

�
lCllv �

(<' � 	 B| ' ANK

7 � )(A|	 ()R{ ����� ]' �� ,,i ���� HA! ������� i � ,/'! � pu � ` � |
� | � V	 2.O

AH � | � YSI �� �� 	 VV��� '� [1-�C�� -yl � 'O �� CJ �\//l�
�

�� a.: � le:	 BL uate:	 i()/i2/93 lime:	 13:41:i5

SamPle Size = 2O � uL A	 l	 i	 GG ACHEHna ys	 :
l)il	 Fac � or =	 1 Hjn	 | � eadings	 =	 14

3la/ � k	 ID	 �
� lank Va| � n

= � LK
= @/A

!` � ax	 Readings	 =	 ��
�	 />iffere/'ce	 =	 )O

== Reading ==== Analysis Time ==== C �� lsoeier ==== � Difference ==

1 O.51 O.40 O.O0

2 I. L 2 � 6. 67
3 1" � O 1" � O 25.00

4 � .00 2. 00 ?O.O(>

5 2.5O 2. .3O 13.O4

� 3.00 2.70 14.B1

7 3.5O 3.00 lO.00

O 4.O � � .3� 9.O9

? 4.5O 3, � O � .33

l � 5.O0 3. 90 7. � 9

11 5.5O 4.2O 7.14

l2 6,OO � .7O lO. � ' �
l3 � . � O 4.9O 4.(/ ��
1. 4 7.00 5.1O 3.92

������ Xy ���� yx/��l����� n �tx����mu �� \/\�r,

�p LANK ;ALUE = 5.1 micro9rams	 1, 1 1

DLANK F �CT �K = � .1 � 7.00372� =

	

	 + � .3E-� 1	 ug/min Carbon

�

��
SamPle[ ���� nBy � `���~°�_	 --''- � /��1 ��������

K( � ACHE ���' 



DE-V 0

I	 F

d J.  J..LI... ^:rt	 1.!

3	
J.

1-20 25'. Of)

0 1. A.	 50 '2)')	 0 (^^l

C,

BEST AVAI LABLE COPY

y 1^11 ... 1 . 1 ::	 :1.	 in i c: 1 , cw 11, a fw.;	 c, r i( ii

I-()I % I K	 F r.,	 f i i i ll,	 :1.	 ./	 " .. i ) 03,

14 OLC j,11319

cac
5 :1. 0 0 V4 1

955



REV 0

ell	 :i.	 I 	 f
j e, 11 f 	 f

0.40

L 80

4 2 00 .1. 0. 0'.)

I.J

Y

1. 0

00 '2

BEST AVAILABLE COPV

m:i. c: I' 0t11•	 he I
-IF	 f 

' I 	 f	 IV ij

` ::;ANPI l o:	 S	 1.03/I-7

.1.	 F	 -4en

1166) 17,1

956



( � X.	 l''( �� i	 �� | � G. � i � |i � C ���� ' �� ,}//x1A � \S �� .i`i';1 ��� |
l[ ��� l) �� | ����� 2O ����|��x�� . �l���J ��V(�

�
�� aPle � 	 � 6�9-5726 Daie � 	 1O/l2/fJ 7ime � 	 1 �� 28 � 32

Samplc Size = 2OO � L �nalyst	 : RG ACHEN
Dil	 Facior =	 1.1 Mio Readings =	 1 �
G1ank	 ID	 �� 	 '` � LK Max	 F � ea � ings `'	 14
Bla/ � k ;al � c =	 .72B1 �� 11	 e � /mjnute ( � 	 %	 Differencc "	 ]O

== Reading ==== �nalysis Tiwe === � Coul �meter ==== � Difference ==
1 O.51 O.30 O.00
2 1.O1 1.40 7 � .57
3 J. 1.7O 17^6 �
4 2. 0 1 2,1 0 19. 01 1
� 2.51 2^ 60 J.

� 3.O1 2.9O 1o.34
7 3.51 3.00 � .3�
� 4. 01. 3.3O 9. 0 9
? 4.51 3.7O lO.3 �

10 5.O1 1.1O ?.7�
11 5. � 1 4. � O 4.65
12 6.Ol 4.6O 6.5�
1 � 6.5l 5^Oo 8.00
14 7. 00 � .2O � .J5

���T AVAILABLE �� /������� o �/��r,

11 Al lK VALUE � � " 1 micrograms carbon
DL �NK FACTDR = 5.1 / 7.0037 �3 =	 +7. �E-01	 ug/min Carbcn

�{ �� ` ���� '
SAMPLE RESULTS:	 � 	 �
( 5 � 2 - � 11 l00844 )(1.1)/(2OO>	 =	 ����v�»� E-3 g/L Carbon
( 5.2 - 5.1 � O�44 )(l.1)/(2OO>(12) =	 < 4.17 E-4 �clar C � rbcn

�����u`



7OC	 7[/( � |//| � <//A!i[. ��� |.B//NAH � !Y � ISREM)| �� l
}

�
] � C|l)( � RE;'() �0J�-� O]y�� . �l�.��� ��� /�

»	 � 	 � - -_ � 	 -	 '- � _' _

�� am � le � G 7 � O-572 � 	 Date � 1O/12/� 3

Sample Size '` 2OO uL
Dil Facior	 = 1. .1
Blank [D �i = BL|<
� l � ok ;al.'e = . � 2G1S41 u � /min �� te ( �

��
» Time � 14:36 �� 9

Analyst � 	 R � ACHEN
Uio Rea � }in � s = 14
|1ax Readin � s = 14
� Dii'feren � e = 1 � O

== ReaJing ==== Analysis Time � `=== Cc � lometer ==== % Differencc ==
1 � ^51 O � 4O O. � O
2 1.O1 1"?O 7:.?5
3 1.5l 2.5O 24, � O
1 2.O1 3"1O l9.35
5 � "51 3.5O 11^43
� 3. 0 1 3.7O 5 1
7 � .51 4.1O 9.76
9 4.00 4.5O 8. � 9
9 4.5O 4.8O 6.2 �

lO � .00 � . �� 9.4I
11 5.5O 5.7O 7.O2
l2 6. 00 5. � O 0 .O3
13 A 5 6.00 5.O �
1 � 00 6.5� 7.69

���T �� ]t �� 1 ������
���� : �� V �� | ���������r.

SLAN � YALU � = 5.1 micrograms carbon
BL � VK FACTOR � 5.1 / 7. � O �723 =	 +7. �� -01	 �g/min C~rbcn

�� AMrL[ RE � ULTS:
5.1 0003? >(1.1>/(2� O)	 =	 +7.7E-O3	 ?/L Carbon

(

	

6 .5 - 5 " 1O00139 )(1.1>/( �OO)(12> � 	 +6. � E-O4	 Molar Carbon

`*���9, CS
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WHC-SD-WPB?-DP-054 REV 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Se l No.	 Custome ID:ia 
G- o ^ ^ -^^^ - ^3	 -ic 

Analysis:	 Sample Prep:

Instrument:	 L ^^	 3 Procedure/ Rev: a	 f 4—W	—

Technologist 
ri^o-

 are Date:	
/ c)
	 Q

Starting Time: Temperature	
v^S °C

Ending Time: Chemist:	
yJ	 ScKoa cc,̂ 4 Z-

Comments:

B

Description Lab ID

1 S v —7/8 Sid

2

3 -7-
-7a0-

4 , 70a) 
5 Sa	 LE -

6
7

s

9

10

Description	 Lab ID

11

12

13

14

15

16

17

1s

19

20

Standard
Type

-Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LerGS a	 ^ _3ooT

A 6000-C61 IOJ,YZ^
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WHC-SD-WM-DP-054 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD:	
(	 l^S	

ANALYTE:	 j (L	 ANALYSIS START DATE:

PREPARED BY: Rob Schroeder 	 DATE PREPARED:	 Ib - al-'1

W+	 ia-21- tT

PROJECT: TaS	 U	 UNITS: M^y^ L SAMPLE PREP	 irect	 Digest wt.= J

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

17 (- -(cr.0

-12.	 s-l- < S W	 .^ -^3 5, c
p
IT- (C) s-	 M^

- I O Cr < 5. 50'J` L
G- Cr'1nZ3 -7. 1S EDA ,^

-I G-7o23 So"^. G/AL

I

.,L

I JLJ_1J0 SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

961



WHC-SD-VA,1,-DP-054 REV 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

1

I

,
Sa.6El%10	 r	 R ro BL

BEST AVAILABLE COPY

Ser/al No'	 r Sample Pomt Dale Tune issues Riprly

Ir,	 718.-5526 102 90 DAY 10-15-93 '?:43
rOelerm ' nau On Melnom Sanaar p Resnn Umts

Chargee Code vc•r^s^

TOC LA-344-105 ^t RECOVERY Dfl]B

Sample s , +e Cuzlomo iD 

ISTD
Remar y s. DilClr l d10n5	 n. Rerus

5356	 CO3TOnnC

STD# /UN QRESULT 	 '/L77'

STD VA 	 jrCOGhREC q	 U(v,O^jp

An	 I Ana 1y5 1 	1 Analyst 	 J Analyst 	 a Analyst	 5

_ Hr5 Hr5 H 5 r	 'i

Ddlc Time Completed Lao 

U-1"A"'(2 3 /3; 05

Serial No' Sampe vomt Dale Tlme Issued vrrmnyl

G	 719.-56261 102 30 LAY 10-1`i-'J3 41", "6
Delermmauon Metnop•San0ar0 Resell Unns Cnarye GOrfe Renrns

TOC LA-344-105 uG C/ML D44B3 0
Sample Ste Customer ID

Remar45. Cal[rrlalron5. R<SU 1 15	 L	 pd:1024,;  

REAGENT BLANK
Sn ^f	 x	 t

AL

"	 •7	 1	 R.y,.^5
0.200N	 .L	 1	 g3

Analyst _'	 —_ Andly)t 	 1 AnalYyt' ] AndlYZl 	 a Analy)I	 5

Mry Hrz Hry Hr

Date Trnb Completed E"^^Mgr

4c^lz



WHC-SD- IIVNI-N-054 PEV

TOTAL ORGANIC CARBON ANALYSIS — UNDIGESTED SAMPLE

i

Sa . 6arp. 	IR	 03]I

5a-66	 a0i91 .

BESTAVAILABLE COPY

Ser•al No Sample ooinl Dale Tlma Issuea P1,01,1,

c;	 7LIi.-57LF 102 9p DAJ 10-15-93 9.47 L5

DPle rm r n alre n MPInpO. SlanOd r d RPSUII Un• IS

TOLA-344-105 1)(-,CiML 4B3 0
samme s:e +10-aa
Pemar\s. CalaJalrons. ResWU	 -

^ S.50x io 3^.^/^x s-^

=50

A na^v5 1 	 I Pnalyyl 	 2 PnalySl 	 J Andlyil 	 1 Anslyfl 	 5

_ Hr5 Hr5 Hry

o	 le meT•	 a	 mplelPa iao uml My,	 10-dr93 /

serui W Sampl< Roml Date Trme bsueE Ruorcy

r_,	 721.-5725 102 90 DAY 10-15-93 9:50 25
Delermmalron MelnoOslan0ar0 Re SUn unrb enar9e eoee RemPS

To(, LA-344-105 uG (-,/ML D44B3 0
samole sle emlomer 10

^1—on o --.aoo B-10
F p ma r \s. Ca l CU l dl • o n 5	 RPSUIIs

i	 ^oe0000
S•SO^S.SO ^.^It x10"	 x	 ,o^^ =	 '" nom,

Pmly>I . I Analyst-3 Analysl.J Pnaryfl.a Analyst-5

one unre eommn-e Lae volt M, lo-^-qg

9613



WHC—SD 1N,'v1—DP—OJ4 REV 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

sa .aaoo	 I	 to a:o

ae'aa	 1	 1	 ' 1 p 8J1

BEST AVAILABLE COPY

sendl No Sample Rornl Dale Time Issues PnOn1y

G	 7.-5726 102 90 DAY 117-15-93 9:50 25
Dele 1mma

E-

Memoe slaneare Resun uni¢ Cnarge Coen aemm

TOC LA-344-105 uG C/ML D•14B3

IC-10

0
Sample s^le Dualomer ID

M 1 ^ • r̂}OO — •^UO
Remd^ yy , CdlCUlalrOnS. R<SU115

^I I^X 10'S gyML X 
la_^  ̂ 	 . ^S '^^^ML

.^ a l ysl 	 1	 Pnalyyl - j Pnalysl 	 ] Pnalysl 	 d Pnely>I - 5

Hr3 Mry Hrl Hr.

Delt	 Tinrt CO m p I PI<G La C`Unrl Mgr
Z

$e r41 No 	 Sample GOrnl	 Dale	 Timt Is3ue0	 Rrlelny

G	 723.-5726	 102 3^i DAY	 10-15-93	 9:51	 25
Dem.mrnabon	 Method Standard 	 R.I." Uhl', Charge Code	 Remm

TOC	 LA-344-105	 u, C/ML	 D44B3	 0
Sample sue	 Customer ID

'am^— •^o-•boo	 D-io
peril Care,rlalrpny R<y^lly

Al

8.8oxro'SD^f^ z 'a«^"O-= 8,80'"^^11^L

P 	 1	 Pnalysl 	 j	 Analystj

M,j0.,

Z_ nalYS1AnalySl5

Damn.e Completed taeuI-93
lv^do^Q3	 /4;05	 1p

RM



������ DJ�� .D�0�� ��� /�� 	 ,�� ',,� , ��

TO[ � - TOT � L O| �� AUIC C � R6ON � N �LYSIS R[f`ORl
� TICT[ � C REV 2. �

Datc: 1. 0/2O/f3
	 I /oy: 13 � O4 �� J6

SamPle Size = 2 �O eL Analyst ;	 � ( � ACHEN
Dil Factor	 � 11 � in Readin9s = 14
Glank ID � 	 = BLK Max Readings = 14
Blank Value � . � 4 � 4?� u?/minute C	 � Difference = 1 �

== Reading == � = � n � lysis Time ==== �c� lcmeter ==== % Difference ==
1 O.51 O.5O O.O �
2 1— 0.1 28.00 93~21
3 1. 5 1 45.7O 3G.73
4 2.Ol 51.1O 1 � .57
5 2. � 1 53.00 � .53
6 3.Ol 5 � .1 � 2.O3
� 3. �� '1 54.5O O.73
� 4, � 1 54 �� O O.55
9 4.51 55. �� O.9O

1O 5^ � 1 55. � O O.5 �
11 5.5l 56.00 O. � i
12 6.O1 56.3� O.53
13 6.51 5 � .5 � O.35
14 7. � 1 5 � .GO O.53

������ XY ����������/��� o �� v �����u���� `�r �

8	 --I(�0&IU88 BO ��� q8pRO580 �[3 CBO �� IC& � �� OCO0O[O� IS �� /C8O	 THAT
'/�f �

CV������OD/ ���lI � I8D THE C&� IBR&� IU0/&0& � 1[SI3 ON �& � D� /	 �0 ���__.



�D�r � [L���`����» ��\//�'- � '`".v ��

[DC- TDTAL ( � K � ANIC CARGOH ANALYSI � kEPOR �
TICTOC

` � >/ � 	 � LAHk
RE; Z.O

� NAi ' YSl � >>/

S.yople:	 SL � K � /a � e � 	 iO/2O/93 /imp: 12 ��� 6 � 5(>

Samp1e Size = 2OO uL Anal � st : R( � ACHEU
Dil Factor =	 1 I in Readings =	 1 �
� lank ID #	 = BLK Max Readings =	 1 �
Glank � alue = N/A � Difference = 1 �

== � eading ==== �nalysis Time � === �culomeLer ==== % Difference ==
1 O.51 O.3 � O.00
2 1.Ol 0. 90 6 � .67
3 1.51 i.60 43.75
4 2.00 1.G� 11.11
5 2. � O 2.1O 1 � .2 �
� 3. � O 2.5O 1 � ,OO
7 3.51 Z.7O � .41
8 � .O1 2. � O � .?O
9 4.5O 3.1O � .45

1O 5.00 3.5O 11.13
11 5.5O 7. �0 5.4l
12 6.00 4^OO 7.5O
13 6.5O 4. � O 1l.11
11 7.O � 4. � O O,OO

BEST AVAI LABLE COPY

l� LANK VALUE = 4.5 (If i,rp � ra it, s carbon
BLANK FACTOR = 4. � / 7.003?67 =	 �6 .4E-Ol	 ug/min Carbcn

/
Sanple Pm � y � 	 - /	 /? � �

R( � ACHEii �'/	 '- � `	 �

����� m



����� D.��� 'O���x �� l//����� ^,,^�

T[)C- TOT � L O � GANIC CAR � ON AN � LYSIS REPD � T
TICTD � ��� 2,O �

Samu1c;	 ( � 	 �2()-5726 Date � 	 l � /2()/� 3 �� ime:	 13:36 � 25

�� amp1c	 �.ize = 2OO uL Analyst	 : � 3 � 	 A � . � : � N
Dil	 Facicr	 = � l.1 Min Readings = l �
Blank ID # = BLK Max Readiogs = 14
Blank ;alee = . �424?z �g/min � te C	 % Difference = 1S

= � Reading ���� �naly � is Time �=== C pulometer ���� � Differenre ==
1 O.51 0. 20 O. � O
2 1"O1 O.6 � �� .67
� 1.5O 1.O� � O.O �
4 2.00 1.4 � �� .57
5 2. � O 1.8O 22.Z2
� 3.00 2.O � lO.00
� 3.5� � .4O 16. � 7
B 4.00 2.7O 11 � 1/
� 4.50 2.8 0 3. ��

1O 5.OJ 3.1 � 9. � G
11 5.50 � . � O � .C �
l2 6. �� �� 5.7l
13 �� � .GO 7. � 9
14 7.00 4.1 � 7 � 32

���T ������ 2 ���D�
���� , �tv�������� w �, �

�LANK �ALVE = 4.5 micr �,grams carbon
T.: I.. 	 FACTDR = 4.5 / 7.O�3Y67 =	 +6.4E-� 1	 ug/min C � rbcn

����
SAwPLE RESULTS � 	 5 � so
( 4.1 - 4.499922 )(1^1)/(2OO)	 =	 < ��~�� E-3 g/L Carbon
( 4.1 - 4.4!;��22 )(1.1)/(2OO/(l2) =	 < 4.17 E-4 M./lar Car|so

Samplei � o/nDy	 � -/�ft�9/ �// ��

�����y,



11F --o 	 ug/min Carbon

U� *|n� >
� sn �

\ ��t*� E-3 g/i Carbon
' �� � .17	 | � -4 �c] � ar Carboc

O��cx REV 
TDC- TOTAL	 � lR ��NlC C� C � DN

TI � TD[
� NALYSIS

P � ;	 � .()
; � EPDR7

�� ao � le � 	 G	 721-5726 Da!e � 	 1()/2v/ � 3 (iwe: 13:44:''2

Sample Size
Dil Factcr

= 2 �� uL
=	 1.1 Din

Ana] �� st :
Readinps

R/ � ACHLN
=	 14

� lank ID � = GLK Max 1: eadi 11 9s =	 14
Blank ;al � e = .64 �4?3 ug/min � te C	 � Difference � 1 �

== Reading ==== Analysis Time = ��� Cc � lcmeter ��== � Difference ==
1 O.51 O.1O O.00
2 l.O1 O.5 � BO.O �
3 l.5O 1.6O �G./ �
4 2. � O 2.O � 2 � .O �
� 2.5O 2.5� 2O.00
6
7

3.00
3.5�

2.GO
� .00

l � .7l
6.67

8 4.00 3.4O l] � .76
� 4.53 3.6O � . �� . �

1 � 5.00 4.0O 1O.00
11 �� .5O 4.1O 2.44
1 � � .00 1. � O 1. ��
l3 6.5O 4. �� O 1O.42
1 � 7.O � 5.00 4.0O

�����������������
���� / �� n �����u���»`�/ ,

�� LANK �ALi!E � 4.5 p icrcgra*s c � rbon
BLANK FAu �C = 4.5 / 7 " OO �967 =

S � M � LE CE � yLTS:
(( 5 - ` 4.4?�37Z )(1.l>/(2OO)	 =

( 5 - 4.4??372 )( � .1)/(2O � )(12) '`

� am � le Run � y	 �� __	 �� / 



DJ�� -DP��� Q �D/�� 	 � _ �� ',_,`�

TOC- TOTAL ( � RShNI[ � [ARBON AH � ! ' YSlS [ � EP()| � </ �
TlClDC K �; � . �

��� am! � 'lp � G � 22-J72 � 	 D � te: 1O/ � O/ �� 	 � |i/ �� " �� |3 � 5a � '27

Sampls Size =	 2()O uL Analyst � 	 RG	 AC| � U �� N
Dil Factor =	 1.1 Min Ceadings = l4
� lank lD � = BLK Max Readings = 14
Dlank ;alue � . � 124�� u?/winete C	 � Difference = 1O

== Ceading �� == Analysis Time � = .... ..... 	 Co � lometer ==== % D1fference ==
1 O. � 1 O.2O O. � O
2 1~Ol 1.70 G8.24
3 1.51 � .5O 32.00
� � .00 2.? � 13.7f
5 2. � 1 3.00 3.3 �
� 3. � 1 � .4O 11.76
7 3.51 � . � O �� .11
G 4. � 1
9 4. � O 4.3O � . ��

1O 5.00 4. � O � .52
11 5. � O 4. � O 4.17
12 6.00 5.lO 5.G8
1 � 6.5O 5.4O 5.56
14 � .00 5.GO 6.9O

�� 



970 

q/L Carbon
Oo1ar Carb �� n

�

��������� .D ���� ��D ��

TOC- TO7 �L [) � G4NlC CA; � S � H �1 � LYSI3 F'! I.:

TlCTOC KEV � ,O

Sam � le � 	 � r23 � � 72 � 	 Date:	 1O/2O/f3 lime � 14:O5;2 �

Sa/ � p/e	 Size
Dil	 Factor

=	 2xO	 ''i
=	 1.l

Ana � yst
|tin

; | � '6	 N|/ �� ||
= l4

Blank ID � = GLK � |a �
Readiogs
Readin0s = 1 �

� lank V� l �e = . �424 �� u9/minuLe C	 � Diffp rence = lO

== Reading == �� Analysis Tiwe ==== Cculometer ==== % Difference ==
1 O. � 1 O.60 O" � O
2 1^O1 2,OO 7O^ 00
] 1. � 1 2. � O 31. � 3
4 2.O1 3.1 0 6. � 5
5 2.51 3,5O 1l.43
� � .O1 3.BO 7.39
7 3.5l 4.1O 7.32
8 q.O1 4 � 4O 6.S2
9 4. � O � . � O 6. ��

1O 5. 0� 4,?9 4.O3
ll � ^ � O � .3� 7. � 5
12 � .00 5.5O 3. � 4
13 � .JO 5.BO � .1 �
14 7.JO 6 .1O � ,92

���� 8�� y ��� Y ��� C��/��� / �� V �� | �m��� \� `�� '

GLAHK ;ALi�E = 4. � micrcgrams c � rx"n
BLANK FACTOR = � .5 / 7.003? �7 =	 +6.4E-01	 u � /min Carbcn
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V

Description	 Lab ID

11

12

13

14

15

16

17

18

19

20

WHC-SD-WM-DP-054 REV 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. 	 Customer ID:

(- 74 -1 /Y	 -1 	 1-1	 r	 h,-

Analysis:	 Sample Prep:

Instrument: C- ' 	
^^ Procedure/ Rev: L R	 tl /1	 10`	 j —

Technologist:
r Date:

Starting Time: 11 ^3 Temperature

Ending Time: Chemist:	 T?

Comments:

Description Lab ID

1 1C .̀^ ('_^^15 S1L

3 `^',	 ns;(" X47	 7.^(

4 -,	 <-- -7 t	 -S l ^(

5 1:4
6 c	 '^<<_ `^n
7

8

9

10

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

9'^1

C/ _	 A-6000.881 1031921



WHC-SD-WjM-DP-454 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: Lq	 .1-}-«S/^	 ANALYTE: T-C	 ANALYSIS START DATE:

PREPARED BY: Rob Schroeder 	 DATE PREPARED:	 Z- f 0- 1 3

PROJECT :^,o '^^ UNITS:	 ^ M̂^SAMPLE PREP.irect 	 Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

sT 4 _',9A s.s
G <5,

6-74 -7 <S.SC)

6- C^ 7.1 0' 13

-S ° 9.3 12wc z.,

LI NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

1^^o 3 cQa(cQ ^^s^r(I fepc)f-^ if,

( ^ S v	 (^^^ ^o r4	i11

CJ--O-^J1 ^ ^I^^SJ1

Z-(0-`A _,Z-

972



MG-S©-bFN—N-054 REVO

TOTAL ORGANIC CARBON ANALYSIS — UNDIGESTED SAMPLE

56	 L6000 MI IR ro - B

N- 061	 ^ R 10 PSa-60	 L

BEST AVAILABLE COPY
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Grout Product Tests for Tank 241-AP-102

Validation of the inorganic and radiochemical data associated with the Grout
Product Tests for Tank 241-AP-102 (102-AP) was performed according to RCRA
Level B requirements as depicted in Section 2.0, of WHC-CM-5-3, Rev. 0.

The primary objective of the data validation effort was to ensure the
usability and defensibility of the data produced for the project. This was

accomplished through a detailed examination of the data package to recreate
the analytical process and verify that proper and acceptable analytical
techniques had been applied. The data package was checked for correct
submission of required deliverables, correct transcription of raw data to the
summary forms, and for proper calculation of a number of parameters. An
overall assessment of the data is provided on the Data Assessment Summary Form

as required by WHC-CM-5-3. Assessments of individual quality control checks
performed by the laboratory are located with the Data Assessment Summary

Forms.

Data qualifiers are assigned to any results that have been determined to be
deficient. If required, the following data qualifiers are added by the data

validator to the laboratory data summary to signify the nature and magnitude

of a deficiency:

U	 Indicates the compound or analyte was analyzed for and not
detected. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the

laboratory.

UJ	 This qualifier indicates that the analyte was analyzed for and not
detected. Since a quality control deficiency has been identified
during the validation process, the value reported may not

accurately reflect the sample detection limit.

J	 Indicates the compound or analyte was analyzed for and detected.

The associated value is estimated but the data is usable for

decision making purposes.

R	 Indicates the analyte was analyzed for and found to be unusable

due to significant quality control deficiencies.

(f.: .3 	 046601
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Data Validation Narrative

Analyses Performed

Waste from the 241-AP-102 (102-AP) tank was combined with Type II Portland
cement, attapulgite clay, and class F fly ash in order to generate grout
samples. Several analyses investigating the physical properties of the grout
mixtures were conducted and included rheology, compressive strength, and pulse
velocity tests. Most of the quality control requirements associated with data
validation do not apply to analyses designed to examine physical
characteristics, and these tests were only briefly discussed within the Data
Assessment Summary Forms.

The Toxicity Characteristics Leaching Procedure (TCLP) was performed on five
grout specimens composed from 102 -AP tank waste and one made from water; the
resulting leachate samples were then evaluated for chromium. Three grout
specimens comprised of 102 -AP tank waste and one composed from water were
subjected to five-day and ninety-day leach tests, and the ensuing leachate
accumulated during specific time intervals was analyzed for pH, nitrite,
nitrate, Am-241, Tc-99, and TOC.

MAJOR DEFICIENCIES (REJECTED DATA)

Americium-241 results which were calculated from low tracer
recoveries were qualified . as unusable.

MINOR DEFICIENCIES

The Tc -99 results associated with all samples except G720, G721,
G722, and G723 were qualified due to either inadequate duplicate
data, unacceptable spike recoveries, or both.

The TOC results corresponding to the following samples were
determined to be non-detect as a consequence of blank
contamination: G597-G600, G602, G606-G610, and G630-G634.

The TOC values derived from the following samples were considered
to be estimated due to inadequate duplicate data: G699-001, G721-
G723, and G748-G750.

REPORTING INFORMATION

The laboratory reported all of the results in tables which immediately follow
the Westinghouse Case Narrative, and the sample numbers corresponding to the
data listed in Tables 6-11 are identified by the grid in Table 5. The data

associated with samples G698-G701, G720-G723, and G747-G750 were also listed
on the Sample Data Summary sheets; as a consequence, qualifiers were inscribed
on both the data tables and the Sample Data Summary sheets. Therefore, several
sample results and their respective qualifiers are reported in duplicate.

(10600?.
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Grout Product Tests
for	 l O D H ,, 1„a ;

Tank 241-AP-102

INTRODUCTION

On 4/28/93 grout feed Tank 241-AP-102 (102-AP) was sampled for a full
characterization under the protocol listed in Hanford Grout Disposal Program-
Campaign 102 Feed Characterization and Test Plan, WHC-SD-WM-TP-136, and

106-AP. and 102-AP,

The results of the inorganic and radiochemical constituents are reported in
WHC-SD-WM-DP-046, Revision 0. The organic analyses were performed by PNL.
The grout treatment tests specified in the test plan were performed by the
Process Chemistry Laboratory (PCL) and 222-S Analytical Operations (222-S).
This data package reports the results of the grout product tests.

RHEOLOGY

Since the waste in 102-AP was determined to be homogeneous (the mean
concentrations at each location could not be distinguished from each other),
composite solution was prepared using equal volumes of each of the 15 samples
(field duplicates were not included). The dry blend, which was mixed with
102-AP waste, consisted of three components (Type II Portland cement (21%),
attapulgite clay (11%), and class F fly ash (68%)).

Grout was prepared by blending seventy-five mL of the composite (102-AP waste)
with 75.5 grams (g) of the dry blend (8.4 pounds per gallon) for two minutes
using a separatory funnel mixer in the hot cell. The relative weight percent
of each dry blend component and the mix time were recorded by PCL in
laboratory notebook WHC-N-583. Two additional grout specimens were prepared
using water for the liquid.

Several grout mixtures were prepared and the density, using the procedure
specified in the test plan, was determined for each grout mixture. The
viscosity, critical flow rate, and frictional pressure drop for each grout
mixture were determined using procedure LA-519-174. The 10 minute gel
strength for each grout mixture was determined using procedure LA-519-175.
The drainable liquid for each grout mixture was determined using procedure
LA-519-176. A Brookfield standard oil with a value of 95 centipoise was used
as the standard for the viscometer. The standard results varied between 86.5
and 96.5 centipoise.

Results of the rheology tests are reported in laboratory notebook WHC-N-583
and listed in Table 1.

2
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The summary statistics for the rheology properties are as follows.

•	 The mean density for the seven grout mixtures made using 102-AP
waste is 13.23 pounds per gallon (lb/gal) with a standard
deviation of 0.16 lb/gal. The mean density for the water grout
mixtures is 11.34 lb/gal with a standard deviation of 0.35 lb/gal.

•	 The mean viscosity for the seven grout mixtures made using 102-AP
waste is 28.3 centipoise (0) with a standard deviation of 5.0 cP.
The mean viscosity for the water grout mixtures is 9.8 cP with a
standard deviation of 1.1 cP.

•	 The mean critical flow rate for the seven grout mixturesmade
using 102-AP waste is 31.4 gallons per minute (gpm) with a
standard deviation of 4.4 gpm. The upper limit of a one-sided 95"
confidence interval for the mean is 34.6 gpm. One of the criteria
for processing (Riebling and Fadeff, 1991) is that the critical
flow rate be < 60 gpm. This grout product has a mean critical
flow rate well below this limit. The mean critical flow rate for
the water grout mixtures is 19.4 gpm with a standard deviation of
2.0 gpm.

•	 The mean frictional pressure drop for the seven grout mixtures
made using 102-AP waste is 2.49 pounds force per square inch (psi)
with a standard deviation of 0.73 psi. The upper limit of a
one-sided 95% confidence interval for the mean is 3.02 osi. One
of the criteria for processing (Riebling and Fadeff, 1991) is that
the frictional pressure drop be < 14 psi. This grout product has
a mean frictional pressure drop value well below this limit. The
mean frictional pressure drop for the water grout mixtures is 0.32
psi with a standard deviation of 0.20 psi.

•	 The mean 10-minute gel strength for the seven grout mixtures made
using 102-AP waste is 13.2 pounds force per one hundred square
feet (lb f /100 ftz ) with a standard deviation of 0.2 lb f /100 ft 

2.

The upper limit of a one-sided 95% confidence interval for the
mean is 13.4 lb f/100 ftz . One of the criteria for processing
(Riebling and Fadeff,1991) is that the 10-minute gel strength be
< 100 lb f /100 ftz . This grout product has a mean 10-minute gel
strength value well below this limit. The mean 10-minute gel
strength for the water grout mixtures is 13.4 lb f/100 ft z with a
standard deviation of 0.2 lb f /100 ft?.

After the rheology measurements were obtained the grout specimens were placed
in a programmable oven and cured to a maximum temperature of 65 °C. The
curing oven was programmed to simulate the adiabatic temperature rise
specified in the test plan. The quantity of drainable liquid was to be
estimated after one day of curing and after 15 days of curing by single visual
observations. Since it was not possible to get into the curing oven in the
hot cell, these observations were not performed. After the grout specimens
were cured for 28 days, the specimens were removed from their container and
the quantity of drainable liquid determined. No drainable liquid was observed
in any of the grout specimens and therefore no drainable liquid samples were
sent to 222-S Laboratory for analysis.

14-c 3	 000004
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Pulse velocity measurements were obtained on five gqai` Wa irk& (made with
102-AP waste) using procedure LA-519-181. The pulse velocity readings varied
from 2176 to 2477 meter per second (m/s). The pulse velocity readings for the
water grout specimens were 978 and 1102 m/s. The pulse velocity mesurements
are listed in Table 2.

The compressive strength instrument was calibrated using a calibrated load
cell and the calibration equation was calculated and reported in laboratory
notebook WHC-N-583. Compressive strength measurements were then obtained for
five grout specimens (the same specimens used for the pulse velocity
measurements). These measurements are recorded in the laboratory notebook and
are listed in Table 2.

The mean compressive strength is 1064 psi with a standard deviation of 521
psi. The lower limit of a one-sided 95% confidence interval for the mean is
568 psi. The NRC guideline for compressive strength is > 00 psi (NRC, 1991)
with a recommendation of > 500 psi (NRC, 1993). This grout product has a mean
greater and the associated lower limit of a one-sided 95% confidence interval
for the mean greater than this criteria.

The compressive strength measurement for one of the water grout specimens was
359 psi. The second specimen cracked prior to the compressive strength
measurement. It is postulated that the water grout specimens have lower
compressive strength than those of the 102-AP waste grout specimens because
there is more H ZO per gallon of water then H 2O per gallon of waste.

Toxicity Characteristics Leach Procedure (TCLP)

After the compressive strength measurements were completed, five grout
specimens (made with 102-AP waste) and one grout specimen (made with water)
were prepared for the TCLP tests through particle size reduction according to
procedure LA-544-131. The analysis of 102-AP waste (see Table 3) showed Cr as
the only hazardous metal that exists in concentration (630 mg/L) exceeding 20
times the TCLP limit (5 milligram per liter [mg/L]). The concentrations of
the other metals (As, Ba, Cd, Pb, Hg, Se, and Ag) were lower than 20 times the
corresponding limits. Thus, according to recent guideline from EPA,
(EPA, 1993), only Cr in the TCLP leachate samples was required to be analyzed.

The Cr was analyzed using the ICP procedure LA-505-151. The TCLP leachate
samples were analyzed twice. The first measurement used a modification to the
TCLP procedure where the spike was added after the preservation. The second
measurement followed the TCLP procedure where the spike was added before the
preservation.

Seven samples were submitted to 222-5 laboratory for Cr analysis, one was an
acid blank, one was from a grout mixture using water, and five were from grout
mixtures using 102-AP waste. For the Cr analysis, both the beginning and
ending laboratory measurement control system (LMCS) standards were within the
control limits. The spike recovery for the sample with the spike added after
the preservation was 90.4%, which is within limits. The spike recovery for
the sample with the spike added before the preservation was 100.9%, which is
within limits. The data are listed in Table 4.

The mean TCLP Cr value (spike added after the preservation) for the samples
associated with 102-AP waste was 9.70E-02 mg/L with a standard deviation of

14, - 4	 000005
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9.92E-03 mg/L. The upper limit of a 95% confidence interval for the mean is
1.06E-01 mg/L.	 The criteria (EPA, 1989) for Cr is 5 mg/L. Thus, the grout
TCLP leachate Cr concentration is below the limit. 	

`,npENDUN ?!:

The maximum TCLP Cr value (spike added before the preservation) observed for
the samples associated with 102-AP .caste was 1.4E-01 mg/L. The maximum value
for the TCLP leachate Cr concentration is below the limit.

The TCLP Cr value for the sample associated with the water grout specimen is
< 1.1E-01 mg/L. The spike recovery for this sample was 88.9%. The Cr value
for the acid blank was 5.70E-02 mg/L.

ANSI 16.1 LEACHATE TEST

Four grout specimens (one made with water and three made with waste) were
prepared for ANSI 16.1 leach testing (NRC, 1991b). The results of the 90-day
ANSI leach indices are presented in this document.

The ANSI samples were submitted to 222-S laboratory for analysis of NO, - , NO_
"'Am, 99Tc, TOC, and pH. The ANSI samples were not analyzed for 129 I because
it was not detected in the 102-AP waste samples. The ANSI sample numbers are
listed in Table 5. The IC analyses were performed using procedure LA-533-105,
Rev. C-0. Americium-241 analysis is performed using procedures LA-503-156,
Rev. 0-0 and LA-508-051, Rev. A-3. Technetium-99 analyses were performed
using p rocedure LA-438-101, Rev. D-1. The TOC analyses were performed using
procedure LA-344-105, Rev. B-2. The pH analyses were Performed using
procedure LA-212-102, Rev. C-5. The analytical results from the ANSI samples
are listed in Tables 6, 7, 8, 9, 10, and 11.

The laboratory values (except for pH) were put into a spreadsheet which
calculated the leach index. For those samples where the analyticalresult was
given as a "less than" value, the "less than" value itself was used in the
spreadsheet. Therefore, the actual leach index is expected to be greater than
the value obtained from the spreadsheet calculations.

The NO.- leach indices for the three grout specimens made with the 102-AP
waste are 8.0, 8.1, and 7.6 (see Tables 12, 13, and 14). The mean leach index
is 7.90 with a standard deviation of 0.26 (RSD = 3.3%). The lower limit of a
one-sided 95% CI for the mean is 7.45. The criterion (Riebling and Fadeff,
1991),is 6.0. Thus, the NO 2 grout leachate value is above the limit.

The NO, - leach indices for the three grout specimens made with the 102-AP
waste are 8.4, 8.5, and 8.0 (see Tables 15, 16, and 17). The mean leach index
is 8.30 with a standard deviation of 0.26 (RSD = 3.1%). The lower limit of a
one-sided 95% CI for the mean is 7.85. The criterion (Riebling and Fadeff,
1991) is 6.0. Thus, the N0, - grout leachate value is above the limit.

Since "less than" analytical results existed for the leachate samples, the
99Tc leach index is a "greater than" value. 	 The leach indices for the three
grout specimens made with the 102-AP waste are > 7.3, 8.2, and > 7.2 (see
Tables 18, 19, 20). Summary statistics were not calculated due to the
"greater than" values.

Since "less than" analytical results (detection limits) existed for the 
241 

Am

leachate samples, the leach index is a "greater than" value. 	 The leach
indices for the three specimens made with the 102-AP waste are > 5.3, > 5.7,

(p-8 - 5	 OpqW6
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and > 5.7 (see Tables 21, 22, and 23). Summary statistics were not calculated
due to the "greater than" values. Since all but one analytical result were
below the detection limit, the three leach indices may not be meaningful
because the actual leach index for 

241 
Am may be much higher.

Since "less than" analytical results existed for the TOC leachate samples, the

leach index is a "greater than" value .	 The leach indices for the three
specimens made with the 102-AP waste are > 7.7, > 7.8, and > 7.7 (see Tables
24, 25, and 26). Summary statistics were not calculated due to the "greater

than" values.

7;^-i&-93
A. P. Hammitt
Advanced Scientist

I. Jq ",gtoe,^
R. A. St. Dents
Senior Scientist

/,2-1^-93
T. L. We s
Senior Statistician

la 's 	s	 000007
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Table 1. 102-AP Rheolog v Results.

Grout sample Density Viscosity Critical Frictional 10 Minute

(lb/gal) (cP) flow rate pressure gel	 strength
(gpm) drop	 (psi) (Ib,i100	 ftz)

Water	 -	 1 11.09 9.053 17.957 0.579 NA

Water - 2 11.59 10.581 20.825 0.955	 I 1.3.53

102AP -	 1 13.03 24.696 30.378 2.284 1.3.36

102AP - 2 13.14 30.112 34.272 2.931 1.3.43

102AP - 3 13.28 32.395 34.453 2.994 12.96

102AP - 4 13.13 35.398 38.238 3.646 12. 82

102AP - 5 13.43 NA NA NA NA

102AP - Gasl 13.25 23.759 26.679 I	 1.791 13.34

102AP - Gas2 13.11 22.835 26.605 1.632 NA

102AP - Gas3 13.50 27.636 28.989 2.155 13.29

Summary statistics	 for the 102-AP grout	 samples

N 8 7 7 7 6

mean 13.23 28.262 31.373 2.490 13.20

standard 0.16 4.992 4.406 0.726 0.248

deviation

UL-95% CI 13.34 31.928 34.609 3.023 13.404

mean

criterion None None < 60 <	 14 <	 100

Gf /-

/}, 2	
9	 000010
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Table 2. 102-AP Compressive Strength/Pulse Velocity Results.

Grout
sample

Compressive strength
(psi)

Pulse velocity

(m/s)

102-AP	 -	 1 1887 2304

102-AP	 - 2 753 2176

102-AP - 3 953 2457

102-AP - 4 1196 2477

102-AP - 5 533 2387

Water - 1 NA 978

Water - 2 359 1102

Summary statistics	 for the	 102-AP grout samples

N

mean
standard
deviation

LL 95% CI	 - mean

5

1064.4	 psi

521.0	 psi

567.6	 psi

required criterion	 >	 6C	 psi

recommended criterion > 500 psi

/A-13 10	 OOOOi1
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Table 3. Concentration of Hazardous Metals in 102-AP Was,,,

Analyte Concentration Required Mean of the sample results
limits quantitation O = number of observations

limits

As 5 ma/L 0.5	 'no/L <	 0.25 mg/I L (3)

Ba 100 m	 L 10 m	 L I	 0.284 m /L (13)

Cd l m	 L 0.1	 m	 L 1.47 m L 15) j

Cr S m	 L 0.5 mg/L--i 6.302 E2 ma L	 (15

Pb 5 m	 L 0.5	 m	 /L <	 1.55 m	 L 15)

Hip 0.2 m /L 0.02 ma/L <	 0.01 ma L 4

Se 1 m	 L 0.1	 ma	 L 0.367 m	 L (9)

Ag 5 mg/L 0. 5 	 mg/ L <	 0.12 5 mg/L ( 1 5)

Table 4. 102-AP Grout TCLP Cr Leachate Results.

TCLP Cr results

Sample numbers. Cr result	 (µg/mL or mg/L)

Type AP BP Spike added after Spike added before
preservation preservation

i
(Reagent) G679 G734 5.70E-02 I <	 1.1E-01

(Water G680 G735 2.32E-01 1.48E-01
Grout)

(102AP G681 G728 9.50E-02 8.29E-02
Grout) <	 1.1E-01

(102AP G682 G729 1.03E-01 <	 1.1E-01

Grout)

(102AP G683 G731 1.10E-01 <	 1.1E-01
Grout) ^I

(102AP G684 G732 8.40E-02 1.4E-01

Grout)

(102AP G685 G733 9.30E-02 <	 1.1E-01

Grout)

Summary statistics 	 (102AP arout	 samples)

N 5 Maximum concentration

mean 9.70E-02 is	 1.4E-01
standard deviation 9.92E-03
UL 95% Cl - mean 1.06E-01

Hr: opineaeaea a p er	 c N^^

SP: Spike added before the preservation.

Spike was added to this sample.

IA- 14
11	 OSID	 'k I9y
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Table 5. 102-AP Gro tO AN P%m"ple Numbers.

Sample numbers

Time period Water 102AP 102AP 112AP
grout grout grout grout
Sample sample	 1 sample	 2 sample 3

0	 Wash G597 G608 G622 G633

1	 2 Hours G598 G609 G623 G634

2	 7 Hours G599 G610 G624 G637

3	 24 Hours) G600 G614 G625 G638

4	 48 Hours G601 G615 G626 G639

5	 72 Hours G602 G616 G630 G640

6	 96 Hours) G606 G617 G631 G641.

7	 120 Hours G607 G618 G632 G642

8	 456 Hours G747 G748 G749 G750

9	 1128 Hours G698 G699 I G700 G701,

10	 (2160 Hours) G720 G721 G722 G723

Table 6. 102-AP Grout ANSI PH Results.

H

Time
period

Water grout
sample

102AP grout
sample	 1

102AP grout
sample 2

lOZAP grout
sample 3

0 1.07E+01 9.44E+00 8.49E+00 8.15E+00

1 1.06E+01 9.87E+00 9.94E+00 1.05E+01

2 1.04E+01 9.81E+00 9.82E+00 3.75E+00

3 1.08E+01 1.00E+01 9.45E+00 9.99E+00

4 1.08E+01 1.02E+01 1.01E+01 1.02E+01

5 1.06E+01 1.01E+01 1.03E+01 I.O1E+01

6 1.04E+01 1.01E+01 1.02E+01 1.01E+01^

7

8

1.04E+01

1.14E+01

1.00E+01

1.11E+01

1.01E+01

1.11E+01

1.00E+01

I.11E+01

9 9.93E+00
9.37E+00

9.44E+00
9.91E+00

1.10E+01
1.09E+01

1.10E+01
1.10E+01

10 1.12E+01 1.11E+01 1.11E+01 1.11E+01
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Table 7. 102-AP Grout ANSI NO, - Results.

NO,	 mL

Time	 Water	 102AP	 102AP 102,4P
period	 grout	 grout	 grout	 grout

sample	 sample 1	 sample 2	 sample :J

0 <	 1 7.91E+00 6.74E+00 1.57E+011

1 <	 1 3.64E+01 4.51E+01 5.74E+0 1

2 <	 1 2.29E+01 2.78E+01 4.36E+01

3 <	 1 4.27E+01 5.24E+01 8.27E+01

4 <	 1 3.79E+01 4.91E+01 7.42E+01

5 <	 1 2.88E+01 3.67E+01 5.43E+01

6 <	 1 2.46E+01 3.16E+01 4.70E+01

7 <	 1 2.10E+01 2.75E+01
-

3.93E+01

8 <	 1 2.03E+02 2.43E+02 3.35E+02

9 <	 1 1.99E+02 2.00E+02 2.45E+02

10 <	 1 1.56E+02 1.41E+02 I	 1.50E+02

Tnhlo R	 1(19-AP rrnut ANST NO_ Results.

NO	 /mL

Time
period

Water
grout
sample

102AP
grout

sample	 1

102AP
grout

sample 2

102AP
grout

sample 3

0 <	 1 1.07E+01 9.03E+00 2.25E+01

1 <	 1 4.69E+01 5.73E+01 7.37E+01

2 <	 1 3.01E+01 3.63E+01 5.47E+01

3 <	 1 5.42E+01 6.56E+01 1.03E+02

4 <	 1 4.86E+01 6.18E+01 9.12E+01

5 <	 1 3.70E+01 4.70E+01 6.83E+01

6 <	 1 3.19E+01 4.11E+01 5.94E+01

7 <	 1 2.76E+01 3.64E+01 5.00E+01

8 <	 1 2.66E+02 3.17E+02 4.54E+02

9 <	 1 2.63E+02 2.69E+02 3.43E+02	 +

10 <	 1 2.12E+02 1.92E+02 2.14E+0J

^' 6	 13	 0
S
0 	

' 16'11
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Table 9. 102-AP Grout ANSI 99Tc Results.

99
Tc Ci	 mL

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample	 1 sample 2 sample 3

0 < uT1.47E -05 2.23E-05 r 3.20E -05 T	 3.40E-05

1 < U T1.45E-05 T	 7.64E-05
T

9.40E -05 T	
1.22E-04

2 < u`r1.45E-05 T	 4.16E-05 I 5.27E-05 < "2.80E-04

3 < u'T1.45E-05 T	 4.70E-04 T 9.07E -05 T	 4.50E -04

4 < u'	 l .46E -05 T	 5.69E-04 T 8.55E -OS 'T	
3.31E-04

5 < uT 1.53E -05 < /	 3.00E -04 7.48E-05 <`- 2.84E-04

6 < 647-9 .26E-06 'T	 3.32E -04 'T 7.22E -OS <'-"-r2. 79E-04

7 < ,rg .56E -06 T	 3.60E -04 J- 5.85E -05 <"2.84E-04

8 < 61	 1.06E-05 T	 3.73E -04 T 4.12E -04 T 6.08E -04

9 < 
4/,r- 

8.
T	 3.94E-04 'T

3.79E-04 T	 4.64E -04

10 <	 7.07E-06 3.16E-04 2.84E-04 3.11E-04

Table 10.	 102-AP ANSI 
241 

Am Results.

21 
'Am	 (pCi/mL)

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample	 1 sample 2 sample 3

0 < 
/11

6.37E-06 <	 6.37E-06 < 6.37E-06 < 1.27E -05

1 <
AZ

6.37E-06 <	 6.37E-06 < R 6.37E-06 < 7, 1.27E -05

2 <
A

6.37E-06 <^< 6.37E-06 < <
Iq 

6.37E -06

3 < k 6.37E-06 <	 1.27E-05 < 6.37E-06 < 6.37E -06

4 < A 6.37E-06 < e 1.27E-05 < 6.37E-06 < 6.37E -06

5 < 6.37E-06 <	 1.27E-05 < I.27E-05 < 6.37E -06

6 < k 6.37E-06 <	 1.27E-05 < 1.27E-05 R	 7.64E -06

7 < 6.37E-06 <	 1.27E-05 < 2 1.27E-05 < 6.37E -06

8 <IQ 3.40E-05 <
A 

3.40E-05 A 5.48E-05 <'Q 3.40E-05

9 < R 1.27E-05 <	 1.27E-05 < 1.27E-05 < 1.27E-05

10 < 1.27E-05 <	 1.27E-05 I 
< R 1.27E- 05 I	

<
R 

1.27E -OS

^-17 14	 ^^%/-
OOOM



WHGSD-WM-DP-054 REV 0

Table 11. 102-AP
D
GroutMANSII 	 TOC Results.

TOC	 mL

Time dater grout 102AP grout 102AP grout 102AP grout
period sample sample	 1 sample 2 samp le 3

0 4.07E+01 
u

1.20E+01 u < 5.50E+00 7.70E
u

+00

1 6.33E+010 7.70E+00 v < 5.50E+00 9.40E+00 u

2 2.81E+010 7.70E+000 < 5.50E+00 < 5.50E+00

3 5.50E+00 v < 5.50E+00 < 5.50E+00 < 5.50E+00

4 <	 5.50E+00 < 5.50E+00 < 5.50E+00 < 5.50E+00

5 5.50E+000 < 5.50E+00 1.60E+01v < 5.50E+00

6 1.90E+010 < 5.50E+00 8.20E+000 < 5.50E+00

7 1.40E+010 < 5.50E+00 5.50E+00 "I < 5.50E+00

8 <	 5.00E+00 7.10E+00 T 9.30E +00 
T

1.50E +01 T
Lj 
J

J
J9 <	 5.50E+00 < 5.50E+00 7.70E+00 1.10E+01

S T10 <	 5.50E+00 < 5.50E+00 7.15E+00 8. 8 E+00

`n is 15	 000O1s
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!RESULTS QC RESULTSQC ID INFO.
I ---ID:-

^
SAMPLE BEGIN

N 
STE BLANK

_
1 BEGIN STE BLANK

ID: I.D.
G698 9 37

-
100.20 -	 NA G696 NA-

G699 9 91 -- 100.20 NA G696
__

NA
G700^ 10.921-- 100.20	 -- NA _— - G696	 - NA

G701 11.021! 100.20 NA G696	 ' NA
--G720 11.17!

-	 - 101.00 NA G718 NA _-
G721 11.09	 - 101.00

-	
NA --	 G718 NA

G722	 i 11.05 - -
	

-101.00 NA G718 NA
-G723 11	 14	

_
101.00 NA G718 NA

G747 11.44 100.10 5.501,	 G745 G746
G748	 I -_-_- 11.12 100.10 5_50	 G745 G746_
G749 1111 100.10 5.50'	 G745

_
G746

G750 11.11	 - 100.10 ---5.50' -	G745 G746

R

o00
m ^^Lo
3 Qv
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RESULTS - QC RESULTS i_QC ID INFO.
ID ANALYTE SAMPLE BEG STD

__
BLANK -' BEG STD BLANK_

ug/ml % REC ug/ml ID: LD.
G698 NO2 <1.0E+00' 95.86'. <1.0E +00 G696 G697
G699 NO2 j 1.99E+02 95.86 <1.0E+00 G696 G697
G700 NO2 2.00E+02 95.86 <1.0E+00 G696 G697_
G701 _ NO2 T 2.45E+02' 95.86 <1.0E+00 G696 G697
G720 NO2 <1.0E+00 95.86 <1.0E+00 G718 G719___-

G721	 I NO2 1.56E+02 95.86 01.0E+00 G718
_

G719
G722 NO2 11.41 E+02 95.86 <1.0E +00 G718 G719
G723 NO2 1.50E+02

_
95.86 01.0E

_
+00 G718 G719

G747 NO2 <1.0E+00 98.66 <1.0E+00 G745 G746
G748 NO2 2.03E+02 98.66 <1.0E+00 G745

_
G746

G749 NO2 ' 2.43E+02 98.66 <1.0E +00 G745 G746
G750

_
NO2 - 	 I 3.35E+02 98.66 01.0E+00 G745 G746

W c^
6)
=o

`^ o
o

G698 NO3 <1.0E+00 98.27 01.0 G696
G699 NO3 2.63E+02 98.27 <1.0 G696
G700 NO3 2.69E+02 98.27 <1.0 G696
G701 NO3 3.43E+02 98.27 <1.0 G696
G720 NO3 -', <1.0E+00 97.93 <1.0 G718

o G721 NO3 2.13E+02 97.93 <1.0 G718
G722 NO3 1.93E+02 97.93 <1.0 G718
G723 NO3 2.15E+02 97.93 <1.0 G718
G747 NO3 -	 <1.0E+00 98.96 <1.0 - G745
G748 NO3

-	
2.66E+02 98.96 <1.0 G745

G749 NO3 3.17E+02 98.96 <1.0 G745
G750 NO3 4.54E+02 98.96 <1.0 G745

O
O

G697
G697 -1
G697-
G719
G719
G719 l

G719
G746
G746
G746
G746

m

O
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RESULTS Q_ C RESULT_SQC ID INFO
ID: SAMPLE	 i BEGIN STE BLANK	 -'BEGIN STE BLANK

uci/ml % REC uci/ml ID: 1. D.

7? G698 <1.27E-05_ - -	 100.00 <1.27E-05 G696 -G697
G699 <1.27E-05 100.00 <1.27E	 05; G696

_
G697

-G700
_

<1.27E-05 I 100.00 <1.27E	 05 i G696 G697

G701 <1_27E-05 100.00' <1.27E-05 I G696 G697
G720 <1.27E-05 108.20 <1.27E-051 G178 G719
G721 --<1.27E-05 -	 108.20 <1.27E-05-7-

-
- G178 G719

k G722 <1.27E-05 108.20 <1.27E-05 G178 G719
G723 <L1.27E-05 I - 108.20' <1.27E-05 G178 G719

i G747 <3.40E-05 122.80 <3.40E 05 G754 G746---;l 

i^ G748 <3.40E-05 97.40 <3.40E-05 G754 G746
i_ i	 G749_ 5.48E 05 97.40 <3.40E 05 - G754 G746
,L G750 — I <3.40E-05 122.80 <3.40E 05^ G754 G--

7

T
c^
cis
0

0v6

m

WE
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RESULTS---- QC ID INFO. -

ID: SAMPLE
BEGIN S E

BLANK BEG STD BLANK
ID: I.D.

ul+ u,14E

<

.38E

-<8.38E-06 !

-- G696 G697
r -G699 3.94E 04 95.90 G696 ---G697_

G700 3.79E-04 95.90 <8.38E-06' G696 G697
T G701 4.64E 04' 95.90 <8.38E-06 G696 G697__

G720 --<- 7.07E-06 1! - 89.60 1.47E-051 G718 G719
89.60' 1.47E-05' G718 G719

G722 2.84E 04 89.60 1.47E-05 G718 G719
G723 3.11E 041 89.60 1.47E-05 G718 G719	 1

-

G747 <1.06E-05 j 103 6 10' 8.78E-061 G745 G746
G748 3.73E-04! - - 103.10 8. 78E-06 G745 G746

,7 G749 4.12E-04 103.10 8.78E-06 G745 G746
T G750 6.08E-04 103 6 10 8.78E-06 G745 G746r`)

Lr i

s

^, can
0

:^ o
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RESULTS QC RESULTSQC ID INFO_
ID. SAMPLE BEGIN STC BLANK	 BEGIN STC BLANK

ugC/mL
0

/o REC ugC/mL
I'

ID: I.D.
G698 <5.50E+00 I 95.00 <5.50E+00 G696 G697

vi	 G699 i -95.0095.00 <5.50E+00 G696 G697 -
J	 1 G700 7.70E+00 95.00 <5.50E+00 G696 G697
J '	 G701 1.10E+01 95.00 <5.50E+00 ', G696 G697--

G720 <5.50E+00 96.00 <5.50E+00 G718 G719
G721 <5.50E+00 96.00 <5.50E+00 G718 G719-
G722 !	 7.15E+00 96.00 <5.50E+00 G718

_I
G719

G723 8.80E+00' 96.00 <5.50E+00 G718 G719	 I_
G747 <5.50E00 94.60 <5.50E+00 '', G745 G7-46--" nv

 G748 7.10E+00I 94.60 <5.50E+00 G745 G746
G749 9.30E+00 94.60 <5.50E+00 G745	 - G746

.i G750 1.50E+01 ' 94.60 <5.50E+00 G745 G746

r,

r
C)

S_

Cf)
0

0
6
a

m

M

J
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ADDENDUM iA

RHEOLOGY AND COMPRESSIVE STRENGTH DATA ASSESSMENT

DATE	 1-5-94	 SAMPLES/MATRIX	 102-AP Tank Waste
Grout Mixture

REVIEWED BY	 A. T. DiCenso	 -

LABORATORY	 222-S

CASE #	 Grout Test Project

SDG #	 241-AP-102

DATA ASSESSMENT SUMMARY

Rheology Comp. Strength/Pulse Velocity

1. Chain of Custody	 0	 0

2. Preparation Blanks 	 N/A 	 N/A

3. Duplicate Analysis	 0	 0

4. Spike Recoveries	 N/A	 N/A

5. Other Quality Control 	 N/A	 N/A

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: No problems were found with the data.

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.
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WHGSD-WIN-DP-054 REV 0
ADDENDUM lA

RHEOLOGY AND COMPRESSIVE STRENGTH QC

Name A. T. DiCenso
	

Date 1-5-94

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM--DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory.
Furthermore, the physical evaluations were not subject to holding time
requirements due to the nature of the tests.

ACTION: No action was required.

sample #	 constituent	 value/qualifier
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WHC-SD-WM-DP-054 REV 0
ADDENDUM ii'

RHEOLOGY AND COMPRESSIVE STRENGTH OC

Name A. T. DiCenso
	

Date	 1-5-94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks were not applicable to the tests.

ACTION: No action was required.

sample #	 constituent	 value/qualifier

/A,32
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WHC-SD-WM-DP-054 REV 0
ADDENDUM 1A

RHEOLOGY AND COMPRESSIVE STRENGTH QC

Name A. T. DiCenso
	

Date	 1-5-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: With respect to each physical test, 5-8 analyses were conducted with
the 102-AP tank waste grout mixture. Average and standard deviation values
were calculated for each evaluation, and all results were satisfactory.

ACTION: No action was required.

sample #	 constituent
	

value/qualifier

^^	 000026
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ADDENCUM 1k

RHEOLOGY AND COMPRESSIVE STRENGTH OC

Name A. T. DiCenso
	

Date I-5-94

QC Check: SPIKE RECOVERIES

COMMENTS: Matrix spike analyses were not applicable to the tests.

ACTION: No action was required.

sample #	 constituent	 value/qualifier

Ih'34
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AUDtNL'iM I 

CHROMIUM ANALYSIS DATA ASSESSMENT

DATE	 Jan. 5, 1994	 SAMPLES/MATRIX G679-G685
4724 r4nrt- U ?` 7

REVIEWED BY	 D.S. De Lorenzo	 S 3J 	
G731-G735	

J/

LABORATORY	 222-S	 I S Ig y 	 7 _ ^a - ^`^

CASE #	 Grout Test Project

SDG #	 241-AP-102

DATA ASSESSMENT SUMMARY

Cr

1.	 Chain of Custody 	 0

2. Preparation Blanks	 0

3. Duplicate Analysis	 0

4. mike Recoveries	 0

5. Other Quality Control 	 N/A

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: All quality control criteria were met with no

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

)^-35
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WHGSD-WN1-DP-054 REV 0
ADDENCUM 11'

ICP ANALYSIS QC

Name D.S. De Lorenzo	 Date Jan. 5, 1994

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on

4/28/93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.

After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to TCLP tests, and the resulting
leachate samples were evaluated for Cr. The stability of the grout specimens

with respect to time was the focus of the analyses; therefore, holding time
specifications are irrelevant.

ACTION: No action was required.

sample #	 constituent
	

value/qualifier
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ADDENGUM 11;

ICP ANALYSIS QC

Name D.S. De Lorenzo
	

Date	 Jan. 5, 1994

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks are evaluated for the presence of contaminants,

and at least one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration

exhibited by the analyte in the blank, the associated results are qualified as

non-detected (U).

ACTION: The blanks were free of contamination, and no action was required.

sample #	 constituent	 value/qualifier

/x}'3'7



WK-0-MN-054 REV 0
ADDENDUM 1ti

ICP ANALYSIS OC

Name D.S. De Lorenzo
	

Date	 Jan. 5, 1994

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. Chromium was determined for 5-day leached grout specimens through
ICP analysis. Grout specimens were prepared by blending composite 102-AP

waste with a dry blend consisting of Type II Portland cement, attapulgite
clay, and class F fly ash. Additional grout specimens were prepared using
water as the liquid instead of using the composite waste.

Five 102-AP grout samples were evaluated for Cr, in addition to grout water
samples. Duplicate analyses were not performed. The laboratory, however,

states that "Since the waste in 102-AP was determined to be homogenous (the
mean concentrations at each location could not be distinguished from each

other), a composite solution was prepared..." In order to evaluate precision
with respect to grout sample preparation and method performance, the percent

Relative Standard Deviation (%RSD) of the five-time analyses was calculated
for the 5-day leach-time interval. Percent RSD values exceeding 20% indicate
imprecision with respect to sample heterogeneity, grout sample preparation, or
method performance, and the associated results will be qualified as estimated
(J or UJ).	 (Relative Standard Deviation is equal to the sample standard
deviation divided by the mean value.)

TCLP Cr Results	 %RSD

Spike added after
preservation (AP)	 10.2%

Spike added before
preservation (BP)	 NC

NC - not calculable (some or all sample results below
the detection limit)

ACTION: No action required.

sample #	 constituent
	

value/qualifier

/)1 /,?8
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WHGSD-WM-DP-054 REV 0

ADDENDUM to

ICP ANALYSIS OC

Name D.S. De Lorenzo
	

Date Jan. `, 1994

QC Check: SPIKE RECOVERIES

COMMENTS: Matrix spike sample analysis provides information about the effect
of each sample matrix on the digestion and measurement methodology. Matrix

spikes must be analyzed with every analytical batch or every 20 samples,
whichever is more frequent, and recoveries should be between 75-125%. If the
spike result is between 30-74% or >125%, results are qualified as estimated.
Sample results associated with a spike recovery of less than 30% are qualified

as unusable.

ACTION: No action required.

sample #	 constituent	 value/qualifier
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WHGSD-WM-DP-054 REV 0
AHENLUM IA

NITRATE AND NITRATE DATA ASSESSMENT

DATE	 Jan. 5, 1994

REVIEWED BY	 D.S. De Lorenzo

LABORATORY	 222-S

CASE #	 Grout Test Project

SDG #	 241-AP-102

SAMPLES/MATRIX G597-6602
G606-G610

L) G614-G618
G622-G626
G630-G634

(S 9y G637-G642
G698-G701
G720-G723
G747-G750

DATA ASSESSMENT SUMMARY

NOz_ NO3_

1. Chain of Custody 0 0

2. Preparation Blanks 0 0

3. Duplicate Analysis 0 0

4. Spike Recoveries 0 0

5. Other Quality Control N/A N/A

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: All quality control criteria were met with no

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

4-40	
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WK-0-WN-054 REV 0

ADDENDUM 1P,

ANION ANALYSIS OC

Name D.S. De Lorenzo	 Date Jan. 5, 1994

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on

4/28/93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM--DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,

clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,

and the resulting leachate accumulated during specified time intervals was

evaluated for NO and NO	 The stability of the grout specimens with respect

to time was the focus of^the analyses; therefore, holding time specifications

are irrelevant.

ACTION: No action was required.

sample #	 constituent	 value/qualifier

/A41.



WH&K-WM-N-054 REV 0

ADDENDUM j 

ANION ANALYSIS QC

Name D.S. De Lorenzo
	

Date	 Jan. 5, 1994

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks are evaluated for the presence of contaminants,
and at least one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as
non-detected (U).

ACTION: The blanks were free of contamination, and no action was required.

sample #	 constituent
	

value/qualifier

1r 42	 000035



WHGSD-WM-DP-054 REV 0

UUENUUM IA

ANION ANALYSIS QC

Name D.S. De Lorenzo
	

Date	 Jan. 5, 1994

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated

analysis. The leached grout specimens were
5-day and 90-day anion analyses. For each

were performed (three samples evaluated).
blending composite 102-AP waste with a dry

Portland cement, attapulgite clay, and cla
specimens were prepared using water as the

composite waste.

to monitor the precision of an
evaluated for NO 2 and NO3 through
time period, triplicate analyses

Grout specimens were prepared by
blend consisting of Type II

>s F fly ash. Additional grout
liquid instead of using the

Three 102-AP grout samples were evaluated for NO and NO 	 in addition to a

grout water sample. Duplicate analyses were performed for the 90-day

leachate, with percent Relative Standard Deviation (%RPD) values all less than

1.0%.	 It is therefore reasonable to believe that the precision of the ion

chromatography anion analysis methods is acceptable.

The laboratory, however, states that "Since the waste in 102-AP was determined
to be homogenous (the mean concentrations at each location could not be

distinguished from each other), a composite solution was prepared..." In
order to evaluate precision with respect to grout sample preparation, the
percent Relative Standard Deviation (%RSD) of the triplicate analyses was
calculated for each leach-time interval. Percent RSD values exceeding 20%
indicate imprecision with respect to sample heterogeneity or grout sample

preparation.	 (Relative Standard Deviation is equal to the sample standard

deviation divided by the mean value.)

Time Period	 NO2 %RSD
	

NO3 %RSD

0 (Wash) 48.1% 52.2%

1 (2	 hours) 22.8% 22.8%

2 (7	 hours) 34.4% 31.7%

3 (24 hours) 35.2% 34.4%

4 (48 hours) 34.6% 32.5%

5 (72	 hours) 32.7% 31.5%

6 (96 hours) 33.3% 31.7%

7 (120 hours) 31.7% 29.7%

8 (456 hours) 26.0% 28.1%

9 (1128 hours) 12.2% 15.3%

10 (2160 hours) 5.1% 5.9%

ACTION: Duplicate analyses which allowed for the calculation of relative
percent differences were conducted on the 90-day leachate samples and yielded
values of less than 1%; therefore, the %RSD data was not utilized to qualify

the results but was provided for information purposes.

sample #	 constituent	 value/qualifier i



WHC-SD-VIM-DP-054 REV 0

4UDENDUM 1R

ANION ANALYSIS QC

Name D.S. De Lorenzo
	

Date Jan. 5, 1994

QC Check: SPIKE RECOVERIES

COMMENTS: Matrix spikes are used in to indicate overall accuracy for a given

matrix. Spike analyses were not performed for the NO 2 or NO determinations.

In the absence of spike recovery data, performance of the La^orator;y Control
Standard (LCS), or blank spike, shall be considered. Results outside of the
control limits are qualified as estimated or unusable based on the ,judgement
of the reviewer. In all cases, the LCS recoveries were within the applicable

control limits.

ACTION: No action required.

sample #	 constituent
	

value/qualifier

/^,44	
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G597-G602
G606-G610
G614-G618
G622-G626
G630-G634
G637-G642
G698-G701
G720-G723
G747-G750

WHGSD-Wi -DP-054 REV 0

ADDENDUM I 

Am-241 DATA ASSESSMENT

DATE	 1-5-94	 SAMPLES/MATRIX

REVIEWED BY	 A. T. DiCenso	 t;

LABORATORY	 222-S

CASE #	 Grout Test Project

SDG #	 241-AP-102

DATA ASSESSMENT SUMMARY

Am-241

1. Chain of Custody 	 0

2. Preparation Blanks 	 0

3. Duplicate Analysis	 0

4. Tracer Recoveries	 M

5. Other Quality Control 	 N/A

0 = data had no problems
X = minor problems,	 data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: Results calculated from inadequate tracer recoveries were
qualified as unusable.

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

`# • 45



WHC-SD-WM-DP-054 REV 0

1NUENUUM 1l!
Am-241 OC

Name A. T. DiCenso
	

Date 1-5-94

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for Am-241. The stability of the grout specimens with respect to
time was the focus of the analyses; therefore, holding time specifications

were irrelevant.

ACTION: No action was required.

sample #	 constituent	 value/qualifier

p -46
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WHGSD-WTI-DP-054 REV 0
A 0 0 E N 0 U M lA,

Am-241 QC

Name A. T. DiCenso
	

Date	 1-5-94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks are evaluated for the presence of contaminants,
and at least one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as

non-detected (U).

ACTION: The blank data were satisfactory, and no action was required.

sample #	 constituent	 value/qualifier

/A -47
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WHGSD-WN1-DP-054 REV 0

.;0DENDUM j 

Am-241 QC

Name A. T. DiCenso
	

Date	 1-5-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for Am-241
consisted of one grout product made from water and three composed from 102-AP

tank waste. Since the waste in the 102-AP tank was determined to be
homogeneous by the lab, the Am-241 analyses were actually run in triplicate.

All grout.results within each leachate time interval were either non-detect or
near the detection limit; therefore, the reported data were considered to be

acceptable with respect to precision requirements.

ACTION: No action was required.

sample #	 constituent	 value/qualifier

!A -48
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WHGSD'NM-DP-054 REVD

0 D E N D U M lA

Am-241 OC

Name A. T. DiCenso
	

Date 1-5-94

QC Check: TRACER RECOVERIES

COMMENTS: Tracers are used in radiochemical analyses to indicate overall
accuracy for a given matrix. Results calculated from tracer recoveries of less
than 30% or greater than 115% were qualified as unusable (R).

ACTION: The following data were qualified due to unacceptable tracer
recoveries.

sample # constituent value/qualifier

G597 Am-241 < 6.37E-6	 uCi/ml

G598 Am-241 < 6.37E-6

G599 Am-241 < 6.37E-6

G6O0 Am-241 < 6.37E-6
G6O1 Am-241 < 6.37E-6
G6O2 Am-241 < 6.37E-6
G6O6 Am-241 < 6.37E-6

G6O7 Am-241 < 6.37E-6

G6O8 Am-241 < 6.37E-6

G61O Am-241 < 6.37E-6

G615 Am-241 < 1.27E-5

G616 Am-241 < 1.27E-5

G618 Am-241 < 1.27E-5
G622 Am-241 < 6.37E-6

G623 Am-241 < 6.37E-6

G624 Am-241 < 6.37E-6

G63O Am-241 < 1.27E-5

G632 Am-241 < 1.27E-5

G634 Am-241 < 1.27E-5

G637 Am-241 < 6.37E-6

G641 Am-241 7.64E-6

G698 Am-241 < 1.27E-5

G722 Am-241 < 1.27E-5

G723 Am-241 < 1.27E-5

G747 Am-241 < 3.40E-5

G748 Am-241 < 3.40E-5

G749 Am-241 5.48E-5

G75O Am-241 < 3.40E-5

Em
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WHGSD-V1M-DP-0 ;4 REV 0

ADDENDUM I 

Tc-99 DATA ASSESSMENT

DATE	 1-3-94	 SAMPLES/MATRIX G597-G602
G606-G610

REVIEWED BY	 A. T. DiCenso	 G614-G618
G622-G626

LABORATORY	 222-S	 G630-G634
G637-G642

CASE #	 Grout Test Project	 G698-G701
G720-G723

SDG #	 241-AP-102	 G747-G750

DATA ASSESSMENT SUMMARY

Tc-99

1. Chain of Custody	 0 

2. Preparation Blanks	 0 

3. Duplicate Analysis	 X 

4. Spike Recoveries	 X 

5. Other Quality Control	 N/A

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The data associated with all samples except G720,

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

lk 50	
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ADDENDUM lA

Tc-99 QC

Name A. T. DiCenso	 Date 1-3-94

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM--DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.

Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for Tc-99. The stability of the grout specimens with respect to time

was the focus of the analyses; therefore, holding time specifications were

irrelevant.

ACTION: No action was required.

sample #	 constituent	 value/Qualifier

/#, 5g



WHGSD-W&1-DP-054 REV 0
AUUENUUM 1A

Tc-99 QC

Name A. T. DiCenso
	

Date	 1-3-94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks are.evaluated for the presence of contaminants,
and at least one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as

non-detected (U).

ACTION: The blank data were satisfactory, and no action was required.

sample #	 constituent	 value/qualifier
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WHGSD-V1M-DP-054 REV 0

e-L ENDUM to

Tc-99 QC

Name A. T. DiCenso	 Date	 1-3-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for Tc-99 consisted
of one grout product made from water and three composed from 102-AP tank
waste. Since the waste in the 102-AP tank was determined to be homogeneous by
the lab, the Tc-99 analyses were actually run in triplicate. In order to
evaluate precision, the percent relative standard deviation (%RSD) was
calculated for each time interval in which all three grout mixtures yielded a
detectable Tc-99 value. The results of these calculations are listed in the
following table.

Time Period	 %RSD

0 21.3%
1 23.6%
3 63.4%
4 73.6%
8 27.1%
9 11.0%

10 5.66%

The %RSD values pertaining to time periods 0, 1, 3, 4, and 8 were greater than
20%, and the data corresponding to time periods 2, 5, 6, and 7 could not
verify precision since each time interval yielded both detect and non-detect
results. Therefore, all data associated with grout specimens composed from
tank waste pertaining to time intervals 0-8 were considered to be estimated.
This interpretation of the duplicate data, however, cannot accurately
determine whether the imprecision encountered in the analyses is due to method
error or sample heterogeneity, but in this validator's opinion, it is most
likely due to the latter.

ACTION: The data were qualified as indicated by the following table.

sample # constituent value/qualifier

G608 Tc-99 2.23E-5 J
G609 Tc-99 7.64E-5 J
G610 Tc-99 4.16E-5 J
G614 Tc-99 4.70E-4 J
G615 Tc-99 5.69E-4 J
G616 Tc-99 < 3.00E-4 UJ
G617 Tc-99 3.32E-4 J
G618 Tc-99 3.60E-4 J
G622 Tc-99 3.20E-5 J
G623 Tc-99 9.40E-5 J
G624 Tc-99 5.27E-5 J

G625 Tc-99 9.07E-5 J

1111• .



VJHGSD-VTM-DP-054 REV 0

ADDENDUM !T

Tc-99 QC

Name A. T. DiCenso	 Date	 1-3-94

QC Check: DUPLICATE ANALYSIS (continued)

sample # constituent value/qualifier

G626 Tc-99 8.55E-5 J

G630 Tc-99 7.48E-5 J

G631 Tc-99 7.22E-5 J

G632 Tc-99 5.85E-5 J

G633 Tc-99 3.40E-5 J

G634 Tc-99 1.22E-4 J

G637 Tc-99 < 2.80E-4 UJ

G638 Tc-99 4.50E-4 J

G639 Tc-99 3.31E-4 J

G640 Tc-99 < 2.84E-4 UJ

G641 Tc-99 < 2.79E-4 UJ

G642 Tc-99 < 2.84E-4 UJ

G748 Tc-99 3.73E-4 J

G749 Tc-99 4.12E-4 J

G750 Tc-99 6.08E-4 J

/^-.51.	
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WHC-SD-V/M-DP-054 REV 4
ADDENDUM I 

Tc-99 OC

Name A. T. DiCenso
	

Date 1-3-94

QC Check: SPIKE RECOVERIES

COMMENTS: Matrix spikes are used in radiochemical analyses to indicate
overall accuracy for a given matrix. The recoveries associated with spikes
shall be within three standard deviations of normal operating conditions. When
laboratory defined control limits are not available, spike recoveries must be
between 75 and 125%. Results outside the limits are qualified as estimated or
unusable based on the judgement of the reviewer.

ACTION: The following data failed to satisfy the established criteria.

sample # constituent value/qualifier

G597 Tc-99 < 1.47E-5	 uCi/ml
G598 Tc-99 < 1.45E-5
G599 Tc-99 < 1.45E-5
G6O0 Tc-99 < 1.45E-5
G6O1 Tc-99 < 1.46E-5
G6O2 Tc-99 < 1.53E-5
G6O6 Tc-99 < 9.26E-6
G6O7 Tc-99 < 9.56E-6
G6O8 Tc-99 2.23E-5
G6O9 Tc-99 7.64E-5
G61O Tc-99 4.16E-5
G622 Tc-99 3.20E-5
G623 Tc-99 9.40E-5
G624 Tc-99 5.27E-5
G625 Tc-99 9.07E-5
G626 Tc-99 8.55E-5
G63O Tc-99 7.48E-5
G631 Tc-99 7.22E-5
G632 Tc-99 5.85E-5
G633 Tc-99 3.40E-5
G634 Tc-99 1.22E-4
G698 Tc-99 < 8.14E-6
G699 Tc-99 3.94E-4
G7O0 Tc-99 3.79E-4
G7O1 Tc-99 4.64E-4
G747 Tc-99 < 1.06E-5
G748 Tc-99 3.73E-4
G749 Tc-99 4.12E-4
G75O Tc-99 6.08E-4

lk-5s



V1HGSD-V1M-Dr-054 REV 
ADDENDUM 1A

WET CHEMISTRY DATA ASSESSMENT

01/04/94	 SAMPLES/MATRIX G597 - G602
G606 - G610

J.D. Franklin	 y	 G614 - G618
G622 - G626

2225	 G630 - G634
G637 - G642

GROUT PRODUCT TEST

241-AP-102

DATA ASSESSMENT SUMMARY

TOC

1. Chain of Custody/Holding Times 	 0

2. Blanks	 X

3. Laboratory Control Sample	 0

4. Duplicate Analysis	 0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

IA 'ss
0000451



WHGSD-VJM-DP-®r4 REV 0

ADDENDUM IA.

WET CHEMISTRY

Name J.D. Franklin	 Date 01/04/94

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,

and the resulting leachate accumulated during specified time intervals was
evaluated for Total Organic Carbon. The stability of the grout specimens with
respect to time was the focus of the analyses; therefore, holding time
specifications were irrelevant.

ACTION: No action was required.

sample #	 constituent	 value/qualifier

1n _S
7 	 000050



M-58

WK-SD41WIR-054 REV 0
ADDENDUM 1A

WET CHEMISTRY QC

Name J.D. Franklin
	

Date 01/04/94

QC Check: BLANKS

COMMENTS: Calibration and.preparation blanks were evaluated for the presence

of contaminants. Calibration blanks should be run at a 10% frequency.
Analytes exhibiting a concentration less than five times the corresponding
blank result shall be qualified as non-detects. If the absolute value of any
negative blank values exceeded the Instrument Detection Limit (IDL), non-
detects were qualified as estimated (UJ) and positive results within 2 times

the absolute value of the blank value as estimated.

ACTION:	 Contamination in all blanks made necessary the qualification of all

positive results as undetected.

sample # constituent value /qualifier

G597 TOC <5.50 ug/ml	 U

G598 TOC <5.50 U

G599 TOC <5.50 U

G600 TOC <5.50 U

G602 TOC <5.50 U

G606 TOC <5.50 U

G607 TOC <5.50 U

G608 TOC <5.50 U

G609 TOC <5.50 U

G610 TOC <5.50 U

G630 TOC <5.50 U

G631 TOC <5.50 U

G632 TOC <5.50 U

G633 TOC <5.50 U

G634 TOC <5.50 U

S/



WHC-SD-WM-DP-054 REV 0

ADDENDUM	 -A

WET CHEMISTRY QC

Name J.D. Franklin
	

Date 01/04/94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associ ited with an LCS recovery of < 50% are
qualified as unusable.

ACTION:	 All criteria were met.

sample #	 constituent	 value/qualifier

/^ -
	 000052



MCM-b"1 1 N-054 REV 0
ADDENDUM 1A

WET CHEMISTRY QC

Name J.D. Franklin
	

Date 01/04/94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for Total Organic
Carbon consisted of one grout product made from water and three composed from
102-AP tank waste. Since the waste in the 102-AP tank was determined to be
homogeneous by the lab, the Total Organic Carbon analyses were actually run in
triplicate. Since all sample results were qualified as non-detects as a

consequence of the blank criteria, precision was satisfactory.

ACTION:	 No action was required.

sample #	 constituent	 value/qualifier

lk. ra©
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WHGSD- k1M-DP-054 REV O

4 D D E N D U M I 

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

WET CHEMISTRY DATA ASSESSMENT

01/05/94	 SAMPLES/MATRIX G698 - G701

nn pJ.D. Franklin	 ^l	
/--/ 

1	

G723G720
`^	 -G-74§ ----&75&

GROUT PRODUCT TEST

241-AP-102

DATA ASSESSMENT SUMMARY

TOC

1. Chain of Custody/Holding Times 	 0

2. Blanks	 0

3. Laboratory Control Sample 	 0

4. Duplicate Analysis	 X

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The composite nature of the original sample, and the use
of the sample to manufacture a new sample source enabled the modification of

IA - ray.	
000054



V K-M-NlPv1-DP-054 REV O

A00ENOUM iA

WET CHEMISTRY QC

Name J.D. Franklin
	

Date 01/05/94

QC Check: HOLDING TIMES

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for TOC. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specifications were

irrelevant.

ACTION:	 No action was required.

sample #	 constituent	 value/qualifier

#•62
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WHC-M-N/Ptiq-DP-054 REV 0

AUOENOUM ii?

WET CHEMISTRY OC

Name J.D. Franklin
	

Date 01/05/9,1

QC Check: BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence

of contaminants. Calibration blanks should be run at a 10% frequency.
Analytes exhibiting a concentration less than five times the corresponding

blank result shall be qualified as non-detects. If the absolute value of any
negative blank values exceeded the Instrument Detection Limit (IDL) > non-
detects were qualified as estimated (UJ) and positive results within 2 times
the absolute value of the blank value as estimated.

ACTION:	 All criteria were met.

sample #	 constituent	 value/qualifier

/#-6.3
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WHC-SD-V/h4-DP-054 REV 0

ADDENDUM lA

WET CHEMISTRY QC

Name J.D. Franklin	 Date 01/05/94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the

overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of

the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associ ated with an LCS recovery of < 50% are

qualified as unusable.

ACTION:	 All criteria were met.

sample #	 constituent	 value/qualifier

14,C'0,
000057



WHGSD-WM-DP-054 REV 0

A 0 0 E N I U M 1A

WET CHEMISTRY QC

Name J.D. Franklin 	 Date 01/05/94

QC Check: DUPLICATE ANALYSIS

COMMENTS:	 Duplicate samples are evaluated to monitor the.precis-ion of an
analysis. The leached grout specimens which were evaluated for Total Organic
Carbon consisted of one grout product made from water and three composed from
102-AP tank waste. Since the waste in the 102-AP tank was determined to be
homogeneous by the lab, the Total Organic Carbon analyses were actually run in
triplicate.	 In order to evaluate precision with respect to the three samples,
the percent relative standard deviation (%RSD) was calculated for I'he one time
interval (Sample nos. G748, G749, G750) which yielded three positive results
and that %RSD (31.5%) was compared to a ±20% control limit. This
interpretation of the duplicate data, however, cannot accurately determine
whether the imprecision encountered with the analyses is due to method error
or sample heterogeneity.

ACTION:	 All analysis series with detectable results were qualified as
estimated.

sample # constituent value/qualifier
G699 TOC <5.50 ug/ml UJ
G700 TOC 7.70 ug/ml J
G701 TOC 11.0/ug/ml J
G721 TOC <5.50 ug/ml UJ
G722 TOC 7.15	 ug/ml J
G723 TOC 8.80 ug/ml J
G748 TOC 7.10	 ug/ml J
G749 TOC 9.30 ug/ml J
G750 TOC 15.0	 ug/ml J

1h, G.5
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WHC-SD-V1M-pR_054 REV O

ADD ENDUM iR
WET CHEMISTRY DATA ASSESSMENT

DATE	 01/06/94	 SAMPLES/MATRIX G597 - G602
G606 - 13610

REVIEWED BY	 J.D. Franklin	 Q^	 ^^ 6 ^ /	 G614 - G618
G630 - G634

LABORATORY	 2225	 G637 - G642

CASE #	 GROUT PRODUCT TEST

SDG #	 241-AP-102

DATA ASSESSMENT SUMMARY

_P
1. Chain of Custody/Holding Times 	 0

2. Laboratory Control Sample	 0

3. Duplicate Analysis	 0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

1A 
-66
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WHC-SD-V/J9-DP-054 REV 0
ADOEU UM is

WET CHEMISTRY QC

Name J.D. Franklin
	

Date 01/06/94

QC Check: HOLDING TIMES

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-

28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM--DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for pH. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specifications were

irrelevant.

ACTION:	 No action was required.

sample #	 constituent	 value/qualifier

/)f -6'7
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WHGSD-'WM-DP-054 REV 0

ADDENDUM 1Fl

WET CHEMISTRY QC

Name J.D. Franklin	 Date 01/06/94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the

overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associ ated with an LCS recovery of < 50% are

qualified as unusable.

ACTION:	 All criteria were met.

sample #	 constituent	 value/qualifier

000061



WHGSD-WPB-DP-054 REV O

ADDENDUM ill

WET CHEMISTRY QC

Name J.D. Franklin
	

Date 01/06/94

QC Check: DUPLICATE ANALYSIS

COMMENTS:	 Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for pH consisted of

one grout product made from water and three composed from 102-AP tank waste.
Since the waste in the 102-AP tank was determined to be homogeneous by the
lab, the pH analyses were actually run in triplicate. In order to evaluate
precision with respect to the three samples, the percent relative :standard
deviation %RSD was calculated for each time interval. If a %RSD value exceeded
20%, the results were considered to be estimated. This interpretation of the
duplicate data, however, cannot accurately determine whether the imprecision
encountered with the analyses is due to method error or sample heterogeneity.

ACTION:	 All criteria were met.

sample #	 constituent
	

value/qualifier

I X 
-(g	

0000(32



V1HC-SD-V1M-DP-054 REV G
OC [Ni?UM 1Q

WET CHEMISTRY DATA ASSESSMENT

DATE	 01/05/94	 SAMPLES/MATRIX G698 - G701
G720 - G723

REVIEWED BY	 J.D. Franklin '^`/ '7	 G?^6 75fl

LABORATORY	 2225

CASE #	 GROUT PRODUCT TEST

SDG #	 241-AP-102

DATA ASSESSMENT SUMMARY

_ PH

1. Chain of Custody/Holding Times	 0

2. Laboratory Control Sample	 0

3. Duplicate Analysis	 0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

0000.6"



VIHGSD-V1M-DP-054 REV 0
A DDENDUM tit

WET CHEMISTRY QC

Name J.D. Franklin
	

Date 01/05/9,9

QC Check: HOLDING TIMES

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM--DP-046.

After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for pH. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specifications were
irrelevant.

ACTION:	 No action was required.

sample #	 constituent	 value/qualifier

/l ,71
000064



WHGSD-WM-Dr-054 REVD
^D DEN DUM iA

WET CHEMISTRY QC

Name J.D. Franklin	 Date 01/05/94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample

preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associ ated with an LCS recovery of < 50% are

qualified as unusable.

ACTION:	 All criteria were met.

sample #	 constituent	 value/qualifier

00006



VUHC-SD-VNj-DP-054 REV 0
IUDENoUM IA.

WET CHEMISTRY OC

Name J.D. Franklin	 Date 01/05/94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for pH consisted of
one grout product made from water and three composed from 102-AP tank waste.
Since the waste in the 102-AP tank was determined to be homogeneous by the
lab, the pH analyses were actually run in triplicate. In order to evaluate
precision with respect to the three samples, the percent relative standard

deviation %RSD was calculated for each time interval. If a %RSD value exceeded
20%, the results were considered to be estimated. This interpretation of the
duplicate data, however, cannot accurately determine whether the imprecision
encountered with the analyses is due to method error or sample heterogeneity.

ACTION:	 All criteria were met.

sample #	 constituent	 value/qualifier

^^ ^ 
73	

G6
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